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RADIAL EXPANSION OF TUBULAR MEMBERS 

Cress Inference To Rotated Applications 
This application claims the benefit of the filing date of U.S. provisional patent 
application serial num!)er 60/212,359. attorney docltet number 25791.38. filed on 
5 • June 19. 2000, the disclosure of vAndh is Incorporated herein by reference. 

This appHcation is a contlnuation-iniart of the following co-pending patent 
applications: (1) U.S. utility patent application serial no. 09/454,139. attorney docicet 
rw). 25791.3.02. filed on 12/3/1999. which daimed the benefit of the filing date of 
U.S. provisional patent appllcatton no. 60/111,293, attorney docket no. 25791.3. 
10 filed on 12/7/1998; (2) U.S. utility patent application serial no. 09/510,913. attorney 
docicet no. 25791.7.02, filed on 2/23/2000, which claimed the benefit of the filing 
date of U.S. provisional application no. 60/121,702. filed on 2/25/1999; (3) U.S. 
utility patent application serial no. 00/502,350, attorney docket no. 25791.8.02. filed 
on 2/10/2000, which daimed the benefit of the filing date of U.S. provisional 
15 appitoatton no. 60/119.611. attorney docket no. 25791.8; (4) U.S. utility patent 
appncation serial no. 09/440.338. attorney docket na 25791.9.02. filed on 
11/15/1999. which claimed the benefit of the filing date of U.S. provlstonal 
appncatkm no. 60/108.556. attorney docket no. 25791.9. filed on 11/16.1998; (5) 
U.S. provisional patert appBcation no. 60/183.546. filed on 2/18ffi0bO; (6) U.S. 

20 patent appBcatton no.. 09/523,460, attorney docket no. 25791.11.02. filed on 
3/10/2000, whteh daimed the benefit of the flung date of U.S. provisional application 
no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent applkatkjn no. 09/512.895. 
attorney docket no. 25791.12.02, filed on 2/24/2000* which claimed the benefit of 
the filing dates of U.S. proviskMwl application no. 60/121.841, attorney docket no. 

25 25791.12. filed, on 2/26/1999 and U.S. provisional application no. 60/154,047. 
attorney docket no. 25791.29, filed on 9/16/1999; (8) U.S. utility application no. 
09/511.941, attorney docket no. 25791.16.02. filed on 2/24/2000. which daimed the 
benefit of the fBing date of U.S. provistonal serial no. 60/121,907, attorney docket 
no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent applicattori no. 09/588,946. 

30 attorney docket no. 25791.17.02. filed on 6/7/2000. whteh claimed the benefit of the 
filing date of U.S. provlstonal patent applicafion serid no. 60/137.998. attorney 
docket no. 25791.17, filed on 6/7/1999; and (10) U.S. utKly patent appllcatton no. 
09/559,122; attorney docket no. 25791.23.02, filed on 4/26/2000. whfch dabned the 
benefit of the filing data of U.S. provisional application no. 60/131.106. attorney 
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docket no. 25791.23, filed on 4/26/1999. Applicants incorporate by reference the 
disclosures of these applications. 

This application Is related to the following co-pending patent applications: 
(11) U.S. provisional application no. 60/146^03, attorney docket no. 25791.25, filed 

5 on 7/29/1999; (12) U.S. provisional application no. 60/143.039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent applteatton serial no. 
60/162.671. attorney docket no! 25791.27. filed on 11/1/1999; (14) U.S. provisional 
appDcation no. 60/159.039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. piovtetonal patent applicatkm no. 60/159,033. attoniey dock^ no. 25791.37, 

10 filed m 10/12/1999; and (16) U.S. provistonal patent application no. 60/165,228. 
attorney docket no. 25791.39, filed on 11/12/1999. Applicants incorporate by 
reference the disclosures of ttiese applicattons. 

Background of the invention 
This inventk>n relates generally to wellbore casings, and in particular to 

15 wellbore casings that are formed using expandable tubuiar nnembers. 

Convenflonally, when a wellbore is created, a number of casings are 
installed in the borehole to prevent collapse of the borehole wall and to prevent 
undesired outftow of drilling fluid into the formation or inflow, of fiuM from the 
formatton into the borehole. The borehole Is drilled in intervals whereby a casing 

20 which to be installed in a lower t)orehole interval is lowered through a previously 
installed casing of an upper borehole interval. As a consequence of this procedure 
the casing of the tower interval is of smalls diameter than the casing of the upper 
interwi. Thus, the casings are In a nested arrangement with casing diameters 
decreasing in downward direction. Cement annuli are provided between the outer 

25 surfeoM of the casings and the borehole wall to seal the casings from the borehole 
wall. As a consequence of this nested arrangement a relatively large borehote 
diameter is required at the upper part of the weiitxire. Such a large borehote 
diameter invdves increased costs due. to heavy casing handling equipment, large 
drill bite and Increased volumes of drilling fluid and drill cutft^s. Moreover, 

30 increased drilling rig time is involved due to required cement pumping, cement 
hardening, required equipment changes due to large variattons in bote diameters 
drilled in the course of the well, and the large volume of cuttings drilled and 
removed. 

The present invention is directed to overcoming one or more of flie 
35 limitations of Hie existing procedures for formngwellbores. . . 
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Summary of the Invenfion 

According to one aspect of the present invention, a method oS coupling an 
expandable tubular member to a preexisting stniicture is provided that includes 
positioning the tubular member and an expansion cone within the preexisting 
etniciure, anchoring the tubular nriember to the preexisting structure, axialiy 
displacing the expansion cone relative to the tubular member by pulling , the 
expansion cone through the tubulat member, and lubricating the in^rface betoween 
the expansion cone and the tubular member 

Aooording to another aspect of the present invention; a method of coupling a 
tubular member to a preexisting structure is provided thiat includes posiHoning the 
tubular nnerhber and an expansion cone within the preexteting stmcture. anchoring 
the tubular member to the preexisting structure, and axialiy displacing the expansion 
cone relative to the tubular member by pulling the expansion cone through the 
tubular menrU>er. The tubular member includes: an annular 'member, including: a 
wall thldcness that varies less than about 8 %. a hoop yield strength that varies less 
than about 10 %, imperfections of less than about 8 % of the wall thldcness, no 
feiture for radial expansions of up to about 30 %, and no neddng of the walls of the 
annular member for radial expansions of up to about 25%. 

According to another aspect of tlie present invention, a method of coupling a 
tubular member to a preexisting structure is provided that indudes injecting a 
lubricating fluid into the preexisting staicture, positioning the tubular member and an 
expansion cone \«rtthin the preexisting stmcture, anchoring the tubular member to 
the preexisting stmcture, and axialiy dispiadng the expansion cone relative to the 
tubular member by pulling the expansion cone through the tubular member. 

According to another asped of the present invention, a method of coupling 
an expandable tobular member to a preexisting stmcture is provided that indudes 
posittoning the expandable tubular member and an expanstoh cone within the 
preexisting structure, anchoring the expan^ble tubular member to the preexistirtg 
stmdure and axialiy dispiadng the expanston cone relative to the expandable 
tubular member by pulling the expansion cone through the expandable tubular 
mend)er. The expancfeible tubular member indudes: a first tobular member, a 
second tobular niember. and a threaded connection for coupling the first tubular 
member to the second tobular member. The threaded connection indudes: one or 
more sealing members for sealing the intorfeoe between the first and second tubular 
mend)ers. 



According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
positioning the expandable tubular member and an expansion cone within the 
preexisting structure, anchoring the expandable tubular member to the preexista'ng 
structure, and axially displacing the. expansion cone relative to the expandable 
tubular member by pulling the expansion cone through the expandable tubular 
member. The expandable tubular member includes a. plurality of tubular members 
having threaded porttons that are coupled to one another by the process of: coating 
the threaded poritons of the tubuteur rmmbers with a sealant, coupling the threaded 
portions of the tubular membere and curing the sealant 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting stmcture is prxyvided that includes positioning the 
tubular member and an expanston cone within the preexisting s[tructure. anchoring 
the tubular member to the preexisting structure^ and ^xlaily displacing the expansion 
cone relative to the ti^iar member by pulling the expansion cone throt^h the 
expandable tubule- member. The tubular member includes: a pair of rings for 
engaging me preexisting sbucture, and a soajing element positioned between the 
rings for sealing the interface betvyeen the tubular member and the preexisting 
structure. 

According to another aspect of the present Invention, a method of coupling a 
tubular member to a preexisting stmcture is provided that includes positioning the 
expandable tubular member and an expansion cone wittiin the preexisting structure, 
anchoring the expandable tubular member to the preexisting structure, and axially 
displacing tlie expansion cone relative to the expandable tubular member by pulling 
the expansion cone through the expandable tubular member. The tubular member 
includes one or more slo^. 

According to another aspect erf the present invention, a method of coupling a 
tubular member to a preexteting stmcture is provided ttiat includes positioning the 
expandable tidnjlar member and an expansion cone within the preexisting stmcture. 
anchoring ttie expandable tubular menrrt)er to the preextettng structure, and axially 
displacing the expanston cone relative to the expandable tubular member by pulling 
ttie expansion cone ttirough th^ expandable tubular member. The tubular menniber 
mchxtes: a first rveexpanded portion, an intemnediato portion coupled to the first 
preexpand^ portion including a sealing dement, and a second preexpanded 
portion coupled to ttie intemnediate portion. 



According to another aspect of the present invention, a method of coupling a 
titular men^r to a preexisting stmcture is provided that includes positioning the 
expandable tubular member and an expansion cone within the pree)dsting stmcture, 
anchoring the expandable tubular member to the preexteting structure, and axially 

5 displacing the expansion cone relative to the expandable tubular member by pulling 
the expansion cone through the expandable tubular merriber by applying an axial 
force to ttie expansion cone. The axial force inchxtos: a substantially oor^nt axial 
force, md an increased aOai force. 

According to another asptet of the present invention, a method of coupling a 

10. tubular menrd)er to a prBe)dstlng structure is provided that includes positionbng the 
tubular member and an expansion cone within the preexteting structure, anchoring 
the tubular member to the preexisting stmcture, and axially displacing the expansion 
cone relative to the expandable tubular member by pushing and pulling tiie 
expansion cone through the expandable tubular member 

15 According to another aspect of the present invention, a method of coi4>ling a 

tubular rtiember to a preexisting stmcture is provided that includes positioning the 
• tubular mernber and an expansion cone within the preexisting stmcture, anchoring 
the tubular member to the preexisting structure, axially displacing the expansion 
cone relative to the tubular member by puUlng the expansion cone through the 

20 expandable tubular member, and injecting a curable fiuidic sealing n^aterial between 
me tubular nr^ember and the preexisting strucbire prior to axially displacing the 
expansion cone.. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting stmcture is provided that includes 
25 positioning the tubular member and an expan^on cone within the preexisting 
stmcture, anchoring the tubular member to the preexisting stmcture by increasing 
the dze of the expansion cone, and axially displacing the expansion cone relative to 
. the tubular mentfier by pulling the expanston cone through the tubular member. 

According to another aspect of the present invention, a method of couptir^ a 
30 tubular member to a preexteting structure te provided that includes positiorring the 
tubular member and an expansion cone wlthliii ttie preexisting stmcture, anchoring 
the tubular member to the preexisting stmcture by heating a portion of the tubular 
member, and axially dtepiadng the Qxpanston cone relative to the tobular memt>er 
by pulling the expansion oone through the tubular member. 



Aocording to another aspect of the present invention, a method of coupling 
an expandable tutnilar meml>er to a preexisting structure is provided that includes 
positioning the expandable tubular member, an expansion cone, and an anchoring 
device v^in the preexisting structure, positioning the anchoring device above the 

S expansion cone, anchoring the e)q>andabie tubular member to the premisting 
structure using the anchoring device, and axially dlspladng the expansion cone. 

AccorcHng to another aspect of the present inventioh, a method of coupling 
an expandable tubular member to a preexisting structure is provided that Includes 
positioning the tubidar member and an expansion ocme within the (mexisting 

10 structure, explosively anchoring the tubular rriember to the preexist 
axially dteplacnng the expansion cone relatiye to the tubular member. 

According to another aspect erf the present invention, a mettuxi trf o6u|4ing 
an expandable tubular to a . preexisting structure is provided that indixies fixing the 
position of an expansion cone witiiin the preexisting structure, driving the 

IS ' expandable tubular member onto the expansion cone in a first direction, and axially 
displacing the expansion cone in a second direction relative to the expandable 
tubularnnember. The first and second directions are different 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a pree)dsting structure is provided that includes 

20 placing the ex{)andat)le tubular, an expansion cone, and a resilient andttor within the 
preexisting structure, releasing Uie resilient anchor, and axially displacing ttie 
expansion cone within ttie expandable tubular memt>er. 

According to anottier aspect of the present invention, a ntethod of coupling 
an expandable tubular nnember to a preexisting structure is provided ttiat includes 

25 placing the expandable tubular member, an expansion cone, and an anchor into the 
preexisting structure, and anchoring the expandable tubular member to the 
preexisUng structure by: pivoting one or more engagement elements, and axially 
displacing the expansion cone. 

According to another aspect of the present invention, a method of coupling 

30 an expandable tubular member to a preexteting structure is provided that includes 
placing the expandable tubular menrd>er md an mpansion oorie into the preexisting 
structure, ptaidrig a quantity of a fiuidic material onto the expandable tubular 
member to anchor the expandable tubular nnember to the fmexisting structure, and 
axially displacing ttie expansion cone. 



According to another aspect of the present invention, a method of coupling 
an expandable tubuter member to a preexisting structure is provided that Includes 
positioning the expandable tubular member and an expansion cone into the 
preexisting stmcture, anchoring ttie expandable tubuter member to the preexisting 
5 structure by injecting a quantity of a hardenable fluidic material into the preexisting 
structure, at least partially curing the hardenable fluidic sealing matertel, and axiaHy 
displacing the expansion cone. 

According to another aspect of the present 'mvention. a method of coupling 
an expandable tubular member to a preexistir^ structure is provided that includes 
10 placing the expandable tubular member and an expansion cone within the 
preexisting stnidure and applying an axial force to the expandable tubular member 
In a downward direction. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular number to a preexisting structure is provided that indudw 
15 ptedng the expandable tubular member and dn expansion cone within the 
preexisting structure, injecting a quantity of a first fluidic material having a first 
densify into the region of the preexisting structure outside of the expandable tubular 
member, and Injecting a quantity of a second fluidic material having a secohd 
density into a portion of the expaniabie tubular member below the expansion cone. 
20 The second density Is greater than the first density. 

According to another aspect of the present invention, a nrmthod of coupling 
an e)q[>andabie tubular member to a preexisting staichjre is provided that includes 
ptedng the expandable tubular memt)er and an expansion cone into the preexisting 
structure, anchoring the expandable tubuter member to the preexisting structure, 
25 applying an axtel force to the expansion cone, and pressurizing an interior portion of 
the expandable tubuter metriber below the expansion cone. 

According to another aspect of the present inventton. a rriethod of coupling 
an expandabte tubular member to a preexteting sfrudure is provided that indudes 
ptedng the expandable tubuter mernber and an expansion cone into the preexteting 
30 structure and applying an axtel force to the expandable tubular member. 

According to another aspect of the present invention, an apparatus for 
coupling a tubuter member to a preexisting structure is provided that indudes an 
expandabte tubuter mennber, an anchoring device adapted to coiq>to the expandable 
tubuter member to the preexisting structure, and an expansion cone nfK)vably 
35 coupted to tt^ expandabte tubuter member and adapted to radial^ expand the 
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expandable tubular member, including: a housing including a tapered first end and a 
second end, one or mons grooves fomfied in the outer surface of the tapered first 
end, and one or niore axial flow passages fluididy coupled to the grooves. 

According to arn^ther aspect of the present invention, an apparatus for 

5 coupling an expandable tubular member to 9 preexisting structure is provided that 
includes an expandable tubular mmidDer, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandabte tutnjiar member and adapted to radi^ly expand 
the expandable tubular member. The expanctable tubular men^r includes: an 

10. annular member, having: a wail thickness that varies less than about 8 %, a hoop 
yield strength that varite less than about 1 0 %, imperfecHons of 1^ ^ 
of the wall thickness, no feilure for radial expansions of up to about 30 %, and no 
necking of the walls of the annular member for radial expansions of lip to about 
25%. 

15 According to another aspect of tlie present invention, an apparati» for 

coupling an expandable tubular member to a preexisting structure is provMed that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movaUy coupled to the expandable tubular member and adapted to radially expand 

20 the expandable tubular rriember. The expandable tubular member includes: a first 
tubular member, a second tubular member, and a threaded connectkm for coupling 
the first tubular member to the second tubular member, the threaded oonnectk>n 
including: one or more sealing members for sealing the interface between the first 
arKl second tubularnrtembers. 

25 According to another aspect of the present inventk>n, an apparatus for 

coupKng an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular mmiber, an anchoring device SKlapted to couple the 
. expaiidabie tubular member to the preexisting structure, and an expar^ton cone 
movaUy coupled to the expandable tubular member arKi adapted to radially expand 

30 the expandable tubular member* The expandable tubular member includes: a layer 
of a lubricant coupled to the interior surface of the tubular member. 

According to another aspect of the present inventkxi. an apparatus tor 
coi4)ling an expandable tubular nrmnber to a preexisting structure Is provMed that 
includes an expandable tubidar member, an anchoring device adapted to couple the 

35 . expandable tubular mmiber to the preexteting stmcture, and an expansion cone 
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movably coupled to the expandable tubular member and adapted to radially expand 
the expandable tubular member. The expandable tubular memb^ Includes: a pair 
of tubular members having threaded portions coupled to one another, and a quantity 
of a sealant v^in the threaded portions of the tubular members. 

5 According to another aspect of the present invention, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, anr andioring device adapted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandabte tubular member and adapted to radtaliy expand 

10 the expandable tubular member. The expandable tubular member includes: a pair 
of rings for engaging the preexisting structure, and a seeding element positioned 
between the rings for sealing the interboe between tfie tubular member and the 
preexisting structure. 

According to another aspect of the present invention, an apparatus for 

15 coupling an expandatrie tubular member to a preexisting structure is provided that 
includes an expandable tubular rnember, an anchoring device adapted to oouple the 
expandable tubular member to the preexisting structure, and an expansion cone 
nK>vably coupled to the expandable tubular member and adapted to radially expand 
the expandable tut)ular member. The expandable tubular membeir includes one or 

20 mem slots. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular memb^ to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to oouple the 
expandable tubular member to the prebxisting structure, and an expansion cone 

25 movably coupled to the expandable tubular mefT4>er and adapted to radially expand 
the expanttetrie tubular member. The expandable tubular member includes: a first 
preexpanded portion, ah intemtediate portion coupled to the first preexpanded 
portion mduding a sealing element, and a second preexpanded portion coupled to 
the intermediate portion. 

30 According to another aspect of the present inventton, an apparatus for 

coupBng an expandable tubular member to a pree)dsting stmClure is provided that 
includes an expandakile tubular membter, an anchoring device adapted to couple the 
expandable tobular mmiber to the preexisting structure, ah expansion cone 
movably coupled to the expandable tubular member and adapted to radally expand 
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the expandable tubular member, and a valveable fluid passage coupled to the 
anchoring device. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexteting structure is provided that 
5 includes a first support member,, a second support member coupled to ttie first 
support member, an expansion cone coupled to the first support member, an 
expandable tubular nnember coupled to the mpanston cone, and an anchoring 
device coupled to the second support menrtber adapted to couple the expandable 
tubidar member to the preexisting structure. The anchoring device is positioned 
10 above the expansion cone. 

According to another aspect of the present Inventton, an apparatus for 
coupling an expandable tubular member to a preexisting stnjctiire is provided that 
includes a first support member, a second support member coupled to the first 
support member, an expansion bone coupled to the first support member, an 
IS expandable tubular member coupled to the expansiqn cone, and an explosive 
anchoring device coupled to the second support menrd>er adapted to couple the 
expandable tubular member to the preexisting structure. 

According to another aspect of the present invention, an apparatus for 
coupling an oxpandabiie tubular member to a pree}dsting structure is provided that 
20 Includes a support member, an expandable expansion cone coupled to the support 
member, and an exparuJable tubular member coupled to the expansion cone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expandable expansion cone coupled to the support 
25 member, and an expandable tubular member coupled to the expandable expansion 
cone. 

According to another »pect of the present inventiorf. an apparatus for 
coupling an expandable tubular to a preexisting structure is provided that Includes a 
support member, an expansion cone coupled to the support member, an 
30 expandable tubiriar member coiqiied to the expansion cone including one or more 
shape memory metal hserts. and a heater coupled to the support member bi 
. opposing relation to the shape nfiernory metal inserts. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
35 includes a suppcKt member, an expar^ri oorie coupled to the support member, an 
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expandable tubular member coupled to ttie expandable expansbn cone» and a 
rasHent anchor coupled to the expandable tubular member. 

According to another aspect of the present invention, an expandable tutnjiar 
member is provided that includes: an expandable tubular body, one or more resilient 
panels co^M to the expandabte tubular body, and a release member releasably 
coupled to the resilient panels adapted to oontrollably release the resiltont panels. 

Aooording to another aspect of ttie present invention, an apparatus for 
ooupDng an expandable tubular member to a preexisting structure Is provided that 
inchKles a. support member, an expansion cone coupled to the sup|M>rt member, an 
expandable tubular member coupled to the expandable exparision cone, and an 
anchor coupled to the mpandable tubular mender, hduding: one or more sfxkes 
pivctelly coupM to the expandable tubular member for engaging the preexisting 
structure. 

Aooording to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expansion oone coupled to the support member, an 
expandable tubular member coupled to the expandable expansion oone. and an 
anchor coupled to the expandable tubular member, including: one or more petal 
basicets pivotally coupled to the expandable tubular number. 

According to another aspect of the present invention, an apparatus for 
coupling an e)0andable tubular merr^r to a preexisting structure is provided that 
Indiides a support member, an expansion cone coupled to the support member, an 
expandatrie tubular member coupled to the expansion cone, including: a slotted 
portion provided at one end of the expandable tubular member. 

Aooording to another aspect of the present inventfon. an apparatus for 
coupling an expendable tubular member to a preexisting structure is provided that 
IndudM a support member, an expansion cone, an expandable tubular member 
coupled to the expansion oone, a coupling device ooi4)led to the support member 
and an end portion of the expandable tubular member, and 
a mass coupled to the end portim of the expandable tubular merifiber. The weight 
of the mass is greater than the yield strength of the expandable tubular menrtber. 

According to another aspect pf the present invention, an apparatus for 
coupling an expandable tubular member to a imexisthg structure is provided that 
includes a support nrarnber including a fluid passage, ari expansion cone coupted to 
the support member, an expandable tubular member coupled to the expansion 
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cone, a slip joint coupled to the expansion cone, an end plate coupled to the slip 
joint, a fluid chamber coupled to the fluid passage, the fluid chamt)er defined by the 
interior portion of the expandable tubular nnemt)er between the expansion cone and 
the end plate. 

According to another aspect of the present Invention, a nrwthod of coupOng a 
tubular niennber to a preexisting structure is provided that includes positioning the 
tubular nnember and an expansion cone within the preexistir^ structure, axially 
displacing the expansion cone, rennoving the expansion cone, and applying direct 
radial pressure to the tubular menrd>er. 

According to another i»pect of the present invention, an . apparatus is 
provided that includes a tubular membei* coupled to a preexisting structure. The 
tubular mend}er is coupled to the preexisting structure by the process of: 
positioning the tubular memlTer and an expansion cone within the pre9xi9ting 
strndure, axially dteplacing the expansion cone, rMX>vir^ the expansion cone, and 
applying direct radial pressure to the tubular nnember 

Brier Description csS the Dravinngs 

RQ. la is a fragnientary cross-sectional illustration of the placement tif an 
embodiment of an apparatus for expanding a tubular riiember within a weiibore 
c»ing. 

RG. lb is a fragmentary crossrsectional illustration of the apparatus of FIG. 
la afler encoring the expandable tubular member of the apparatus to the weilbcm 
casing. 

FIG. 1c is a fragmentary cross-sectional lllustFation of the apparatus of FIG. 
lb after initiating the axial displacement of the expansion cone. 

FIG. Id is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1b after Irritiating the axial displacement of the expansion cone by pulling on the 
expansion cone and injecting a pressurized fluid below the expansion coiie. 

FIG. 1e is a fragmentary cross-sectional illustration of the apparatus of FIGS. 
1c and Id after the oonripletion of the radted expansion of the expandable hibular 
member. 

FIG. If is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1e after the decoupling of the anchoring device of the apparatus from the weiibore 
casing. 
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FIG. 1g is a fragmentary cross-sectior^l illustration of the apparatus of FiG. 
1f after the removal of the anchoring device of the apparatus from the wellbore 
casing. 

FIG. 2a is a fragmentary cross-sectional illustration of the placement of an 
enUxxliment of an apparatus for expanding a tubular member within a wellbore 
casing and an open hole in a sut>terranean formation. 

FIG. 2b is a fragmentary onose-sdcHonal illustration of the apparatus of FIG. 
2a after anchoring the expandable tubular member of the apparatus to the open 
hole. 

FIG. 2c is a fragmentary cross-eectlonal^ illustration of the apparatus of FIG. 
2b after initiating the axial displacement of the expansion cone. > 

FIG. 2d te a fragmentary cross-secUonal Dustration of the apparatus of FIG. 
2b after initiating the axial displacement of the expansion cone by pulling on Oie 
expansion cone and also by injecting a pressurized fluid below the expansion cone. 

FIG. 2e is a fragmehtary cross-sectional illustration of the apparatus of FIGS. 
2c and 2d after the completion of the radial expansion of the expandable tubular 
member. 

FIG. 2f is a fragmentary cross-sectional illustration of the apparatus of FIG. 
2e after the decoupling of the arK^horing device of the apparatus from the open hole. 

FIG. 3a a fr^mentary cros&'sectional illustration of the placement of an 
embodiment of an apparatus for expanding a tubular member within a wellbore 
casing. 

FIG. 3b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
3a after anchoring the expandable tubular friember of the apparatus to the wellbore 
casing. 

FIG. 3c is a fragrnentaiy cross-sedionai illustratton of the apparatus of RG. 
3b after inttiating the axisd dsplaoement of the expansion cone. 

FIG. 3d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
3c after completing the radial expansion of the expandable tubular member. 

FIG. 4 is a fragmentary cross-sectional illietratton of an embodiment of a 
shock absorbing system fbrim in the apparatus of FIGS, la to 3d. 

FIG. 5 is a cross-sectional illustration of an embodiment of a ooupHng 
arrangement for use in the expandable tubular members of the apparatus of FIGS. 
1alo3d. 
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FIG. 6 is a cross-sectionai illustration of an embodlnnent of an expandable 
tubular member having a slotted lower secUon for use in the apparatus of FIGS, la 
tp3d. 

FIG. 7 is a cross-sectional illustration of an embodiment of an expandable 
tubular nrtember having a pre^xpanded upper portion for use in the apparatus of 
RGS.1atQ3d. 

FIG. 8 is a crdss-sectional iliustration of an embodiment of an expandable 
tubular member having a slotted upper sectton for use in the apparatus df RGS. la 
to3d. 

FIG. 9 Is a graphical Uustratton of an mibodiment of a method of appi^ng an 
a}dal force to tte expansion cones of the apparatus of RGS. lato Sd. 

FIG. 10a Is a fragmentary cross-sedlonal Hhjstratton of the placement of an 
embodiment of an apparatus for expanding a tubular member within a wellbore 
casing. 

FIG. 10b Is a fragmentary cross-sedional Illustration of the apparatus of FIG. 
10a during the iri|ectk)n of a non-haidenable fiuidic material into and out of the 
apparatus. 

FIG. 10c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
10b during tt^ injection dS a hardenable fiuidic sealing material into and out of the 
apparatus. 

FIG. lOd is a fragmentary cross-sectional illustratton of the apparatus of FIG. 
10c after the placement of a valve closure element intp the valve passage of the 
anchoring device of the apparatus. - 

FIG. lOe is a fragmentary cross-sectional illustratkxn of the apparatus of FIG. 
lOd after anchoring the expandable tubular member of the apparatus to tl^ wellbora 
casing. 

FIG. 1 or is a fragmentary cross-sectional illustration of the apparatus of FIG. 
lOe after initialing the axial disptecenrient of the expansion cone^ 

FIG. lOg is a fragmentary cross-sectional iili^tration of the apparatus of FIG. 
lOe after initiating the axtel displacement of the expansion cone by pulling on the 
expansion cone and injecting a pressurized fluid below the expansion cone. 

FIG. 1 0h is a fragmentary cross-sedlond iilustratton of the apparatus of 
FIGS. lOf and lOg after the completion of the radtal expansion of the expandable 
tubuter member. 
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FIO. 10i is a fragmentary cross-sec^onal illustration of the apparatus of FIG. 
10h after the decoupling and removal of the anchoring devioe of the apparatus from 
the wellbore casing. 

FIG. 11a Is a fragmentary cross-sectional illustration of an alternative 
emtxxfiment of an apparatus for coupling an expandat>le tubular membtf to a 
preexteting structure. 

FIG. 1 lb is a fragmentary cross-sectional illustration of the apparati^ of FIG. 
1 la aft^ anchoring the expamtaUe tubular member of the apparatus b the wellbore 
casing. 

R6. 11c Is a fragmentary cross-sectional Illustration of the apparatus of FIG. 
1 lb afler Initiating the axial displacement of the expansion cone. 

HG. 1 1d is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 1c after stopping the axial displacement of the expansion cone prior to deactivating 
the anchoring device. 

FIG. lie is a fragmentary cross-secUonal illustration of the apparatus of 
FIGS. 1 1d after deactivating the anchoring device. 

FIG. 1 1f is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 1e after initiating the axial displacement of the expansion cone and the deactivated 
anchoring device. 

FIG. 11g Is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1 1f after the completion of the radial expansion of the expandable tubular member. 

FIG. 12a is a fragmentary cross-secUonal illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure positioned within a ^mllbore. 

FIG. 12b is a fragmentery cross-sectional illustration of the apparatus of FIG. 
12a after exparKjIng the expandable expansion cone in onJer to anchor the 
expandable tubular inernber to the wellbore casir^. 

FIG. 1 2c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
12b after initiating the axial displaoement of the expandaUe expansion cone. 

FIG. 12d is a fragmentary crossnsectionai illimtratim of the apparatus of FIG. 
12c after completing the radial expansion of the expandable tubular member. 

FIG 13a Is a fragmentary aoss-secUonal illustration of an alternative 
embodiment cX an apparatus for coupling an expandaUe tubular member to a 
preexisting structure positioned within a wellbore. 
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FIG. 13b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
t3a after activating the shape memory rnetal inserts in order to anchor the 
expandable tubiter memt)er to the vvelltx)fe casing. 

FIG. 13c is a fragmentary croes-seclional illustration of the apparatus of FIG. 
13b after initiatirTg the codal dteplaoement of the expansion cone. 

FIG. 13d is a fragmentary cross-sectional illustration erf the apparatus of FIG. 
13c after completing the radial expansion of the expandable tubu^ 

FIG. 14a is a fragmentary cross-secUonal illustration of an altemative 
embodiment of an apparatus fbr coupHng an expandable tubular member to a 
preexisting structure positioned within a wellbore casing. 

FIG. 14b e a fragnwntary crossrsectional illustration of the apparatus of FIG. 
14a after coupUng the packer to the wellbore caiing. 

FIG. 14c is a fragrhentary cross-sectional illustration of the apparatus of FIG. 
14b after initiating the axial displacement of the exparidable tubular member towards 
the expansion cone. 

FIG. 14d is a fragmentary cross-segtional Blustration of the apparatitt of FIG. 
14c after radially expanding the end of the expandable tubular member onto the 
expansion corie. 

FIG. 14e is a fragmentary cross-sectional illustration of the apparatus of FIG* 
14d after decpupling the packer from the wellbore casing, 

FIG. 14f is a fragmentary cross-sectiohal illustration of the apparatus of RG. 
14e after initiating the axial displacement of the expansion cone relative to the 
expandable tubular member. 

FIG. 14g is a frs^mentary cross-eectional illi^tration of the completion of the 
radial expanskx) of the expandable tubular member. 

FIG. ISa a fragmentary cross-sectional lllustratkxi of an altemative 
embodiment of an apparatus for coupling an expandable tubirfar member to a 
preexisting strudure poslttoned within a 

FIG. 15b is a ftagmentary cross-secHonal illustration of the apparatus of FIG. 
15a after coupHng the rteRient anchor to the wellbore casing. 

FIG. 15c Is a fragmentary cross-secUonal illustration of the apparatus of FIG. 
15b after initiating the axial dbplaoement of the expanston cone. 

RG. 1 5d is a fragmentary cross-secttonal illustratton of the apparatim of FK3. 
ISc after completion of the radial expansion of the expand^le tubular member. 
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FIG. 16a is a top v»w of an embodiment of a resilient anchor for use in the 
apparatusof FIG. 15a. 

FIG. 16b Is a top view of the resilient anchor of FIG. 16a after releasing the 
coiled iBsUtent member. 
5 FIG. 17a is a top view of an altenrmte mibodiment of a resilient anchor for 

use in the appsratus of FIG. 15a. 

FIG. 17b is a top view erf the resilient andtm of FIG. 17a after releasing the 
resilient etemehts. 

FIG. IBa is a fragmentary cross-sectional top view of an altenriate 
10 embodinient of a resfflent anchor for use In the apparatus of FIG. 15a. 

FIG. 18b is a fragmentary cross-sectional top view of the resilient anchor of 
FIG. 18a after reteasing the resilient elemeftte. 

FIG. 10a. te an firmt vtew of an embodiment of an expandable tubular 
member including one or more resifient panels. 
ISi FIG. 19b is a cross-sectional view of the expandable tubular member of FIG. 

19a. 

FIG. 19c is a bottom view of tte expandable tubular member of FIG. 19a. 

FIG. 20a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandabte tubular member to a 
20 praexisting structure positioned within a wellbore. 

fig! 20b is a fragmentary cross-secBonal illustratioh of the apparatus of FIG. 
20a after coupling me anchor to the wellbore casing. 

FIG. 20c is a fragmentary cross-sectional Ulustration of the apparatus of FIG. 
20b after initiating the axial displac^nent of the expansion cone. 
25 FIG. 20d is a fragmenlpry cross-sectlonal MustraUon a tto apparatus of FIG. 

20c aft^ oonrq>letion of the racfial expansion of the expandabte tubular menrri)er. 

FIG. 21a is ari Illustration of an embodiment of the anchor of the apparatus of 
FIG. 20a.. 

FIG. 21b Is an Illustration erf the anchor of FIG. 21a after outwardly extending 
30 thespftes; 

FIG. 22a Is an IHustration of an alternative embodiment of the anchor of the 
apparatus of FkS. 20a. 

FIG. 22b Is an Illustration of the anchor of FIG. 22a after outwardly extending 
the spikes. 
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FIG. 22c is a cross-sectional illustration of the petals of the anchor of FIG. ^ 

22a. 

FIG. 23a is a fragmentary cross*$e(^nal illustration of an aKemative 
emtxxflment df an apparatus for coupling an expandable tubular member to a 
5 preexisting stmcture posttiDned within a welibore. ^ 
FIG. 23b is a firagrrientary cross-sectionai illi»tration of the apparatus ^ 
20a after Injedbig a quantity of a hardenable fluidic sealing material into the open 
hole weiibore section proximate the lower section of the exparKlable tubular 
member. 

10 RG. 23cisafragrnentarycross-secttonaliliusbBtion ^' 

23b after permitting the hardenable fluidic sealing material to at least partially cure. 

FIG. 23d is a fragmentary cross-sectional illustration df the apparatus of FIG. 
23c after initiating the axial displacement of the expansion cone. 

FIG. 23e is a fragmentary cross-sectional illustration (rf.the apparatus of FIG. •'^ 
15 23d after completion of the radial expansion of the expandable tubular member. 

FIG. 24a is a fragmmtary cross-sectional illustration of an altidmative 
embodiment of an apparatus and method for cpupDng an expandable tubular 
member to a preexisting structure positioned within a weilbore casing and an open 
hole weilbore section. 

20 FIG. 24b is a fragmentary crbss-sectional illustration of the apparatus of FIG. ^ 

24a after releasing the packer. 

FIG, 24c is a fragmentary cross-sectional illustration of the apj?aratus of FIG. ^ 
24b after extruding the expandable tubular member off of ttie expansion cone. 

FIG. 25a is a fragmentary cross-sectional illusfration of m altemattve ^ 
25 embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexteting structure positioned within a weilbore casing and an open 
hole welbore section. 

FIG. 25b is a fragmentary cross-secHdnal illustration of the apparatus of FIG. 
25a after InjecUng a quantity of a fluidic materiai into the eixpandable tubular 
30 member having a higher density than the fluid within the preexisting stmcture 
outside of the expandable, tubular m^rrdber. 

FIG. 25c a .fragmentary cross-sectional illustration of the apparatus of FIG. 
25b after extruding the expandable tubular nnenrrt)er off of the expansion cone. ^ 
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FIG. 26a is a fragmentary cross-sectional illustration of an altemative 
embodiment of an apparatus and mettiod for coupDng an expandatile tubular 
member to a preexisting structure. 

FIG. 26b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
26a after the initiation of the radial expansion process. 

FIG. 26c Is a fraigmentafy cross-secKonal illustration of. the completion of the 
radial expansbn process using the apparatus of FIG. 26b. 

FIG. 27 Is a flow chart illustration of a preferred embodiment of a method of 
coupling an expandable tubular to a preexisting stmcture. 

FIG. 28 is a cross-sectionai illustration of an expandable tubular coupled to a 
preexieting structure using an expansion cone. 

RG. 29 Is a cross-sectional illustratim of the subsequent application of kadiai 
pressure to the expandable tubidar member of FIG. 28. 

Detailed Description 

A method and apparatus for ooiqpling tubular members to a preexisting 
structure is pro^d. In a prefenred embocfiment. the tubular members are coupled 
to ttie preexisting structure by radially expanding the tubular members mto contact 
wfth the preexisting structure. In a preferred embodiment, the tubular members are 
radially expanded by anchoring one end of the tubular members to the preexteting 
stmcture and then pulling an expar^ion oone through flie tubular members. In tills 
manner^ the tubulai' members are radially expanded and coupled to the preexisting 
structure. 

Referring initially td FIGS^ la. 1b, 1c Id. 1e, 1f and 1g, a preferred 
embodiment of a method and apparatus for couplirig an expandable tubular member 
to a preexisting structure will be described. Referring to Fig. la, a wellbore casing 
100 is positioned witt)ln a subterranean fomrtation t05. The wellbore casing 100 
may be positioned In any brientaUon from ttie vertical direction to the horizontal 
direction* • The weBbore casing 100 further includes one or more openings 110 that 
may have been the result of unintentional dannage to tiie wellbore casing 100, or 
due to a prior perforation or fracturing operation perfonned upon ttie surrounding 
subterranean formation 105. As vMI be reoogrrized by persons having ordinary skill 
in thB art, the openings 110 can adversely affect the subsequent operation and use 
of the wellbore casing 100 unless they are sealed off. 

In a prsferred embodiment, an apparatus 115 is utilized to seal off the 
openings 110 in ttie wellbore casing 100. More generally* ttie apparatus 115 is 
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preferably utilized to fbrni or repair weUbore casings, pipelines, or structural 
supports. 

The apparatus 1 15 preferably includes a first support member 120. a second 
support member 125. an expansion cone 130. an anchoring device 135. and 
expandable tubular member 140.' and one or more sealing members 145. 

The first support member 120 is preferably adapted to be coupled to a 
surface location. The first support member 120 Is further coupled to the anchoring 
device 135. The first support member 120 is preferably adapted to convey 
pressurized fliddic materials andfor electrical current and/or communication signals 
from a suiface location to the anchoring device 135. The first support member 120 
may, for example, be conventionai oommeidally available slick wire, braided wire, 
coiled tubing, or drilling stock materia. 

The second support member125 is preferably adapted to be coupled to a 
surfiaoe kicaHon. The second support member 125 Is further coupled to the 
expansion cone 130. The second support mernber 125 |s preferably adapted to 
pennlt the expanston cone 130 to be axialiy displaoed relative to the first support 
member 120. The second support member 125 may, for example, be conventionai 
commercially available slick wire, briaktod wire, colled tubing, or driling slock 
material. 

The expansk>n cone 130 is coupled to the second, support member 125. The 
expanston cone 130 is preferably adppted to radially expand the expandable tubular 
member 140 when ttie expansion cone 130 is axialiy displaoed relative to the ' 
expandable tubular member 140. In a prefened embodiment, ttie expanskm cone 
130 is provided substantially as disctosed in one or more of ttie following: (1) U.S. 
utility patent applkation serial no. 09/454.139. attorney docket no. 25791.3.02, filed 
on 12/3/1999. virtiteh claimed ttie benefit of ttie filing date of U.S. provlskwial patent 
application no. 60/11 1,293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent appiteation serial no. 09/510,913, attorney docket no. 25791.7.02. filed 
on 2/23C00O. which claimed ttie benefit of ttie fmng date of U.S. provisional 
apiiflcation no. 60/121.702. filed on 2«!5/1999: (3) U.S. utility patent application 
serial no. 08/502.350, attorney docket no. 25791.8.02, fded on 2/10«00p. which 
claimed ttie benefit of ttie filing date of U.8, proviskNial applteation no. 60/119.61 1. 
attorney docket no. 25791,8; (4) U.S. utility patent application serial no. 09/440.338, 
attorney docket no. 25791.9.02. filed on 11/15/1099, whteh claimed ttie benefit of 
ttie filing date of U.S. provistonal application no. 60/108,558, attorney docket no. 
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25791.9, filed on 11/18.1998; (5) U.S. provisional patent appncation no. 60/183,546. 
filed on 2/18/2000: (6) U.S. uWify patent appUcation no. 09/523,460. attorney docket 
no. 25791.11.02. filed on 3/10/2000, whicii claimed the tienefit of the filing date df 
U.S. provisional application no. 60/124.042, filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 0^512.895. attorney dodcet no. 25791.1Z02, filed on 2/24/2000. 
which daimed the tjenefit of the filing dates of U.S. provisional application ho. 
60/121,841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
appHcalton no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appiicatton no. 09/511,941. attorney docket no. 25791.16.02. filed on 
2^4/2000, which daifned the ben^ of the filing date of U.S. provisional serfal no. 
60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility paterit 
appiicatkNi no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000, 
which daimed th^ t)enefit aS the filing date of U.S. proviskinai patent appfication 
serial no. 60/137.998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utffity patent amilkation no. 09^,122. attom^ docket no. 25791.23.02. fll^ on 
4/26/2000. which daimed the ben^ of the filing date of U.S. provistonal appfication 
no. 6(V131.106, attorney docket no. 25791.23. fited on 4/26/1999; (11) U.S. 
provistonal applicatkm no. 60/146.203, attorney docket no. 25791.25, fited on 
7/29/1999; (12) U,S. provistonal application no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent appiicatton serial ho, 
60/162,671, attorney docket no. 25791.27, fited on 11/1/1999; (14) U.S. provlstonal 
appitoatkjn no. 60/159,039, attorney docket no. 25791.36. fited on 10/12,1999; (15) 
U.S. provisiohal patent application no. 60/159.033. attorney docket no. 25791.37, 
fited on 10/12/1999; and (16) U.S. provisronal patent application no. 60/165,228, 
attorney docket no. 25791.39, fited on 11/12/1999. the disdosures of which are 
incorporated herein by re^nce. 

The anchoring devtee 135 is coupled to the first support memljer 120. The 
anchoring device 135 is preforably adapted to be controilably coupted to the 
expandabte tubuter member 140 and the weiibore casing 100. In this manner, the 
anchorbig devtoe 135 preferably controltebiy anchors the e}(pandabte tubular 
member 140 to the weiibore casing 100 to fedltate the radtai expansion of the 
expiwidable tubular member 140 by the axtel disptecement of the expansion cone 
130. In a preferred embotibnerit. the andtorihg device 135 iiidudto one or more 
expandabte etemente 150 that are adapted to controltebiy extend from the body of 
the anchoring device 135 to engage both the expand^ tubular merrtiber 140 and 
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the wellbore casing 100. in a preferred embodiment, the expandable elements 150 
are actuated using fluidic pressure. In a preferred embodiment, the anchoring 
device 135 Is any one of the hydraufically actuated packers commercially availabie 
from Halliburton Energy Services or Baiter-Hughes. 

The expandable tubular member 140 is removably coupled to the expansion 
cone 130. The expandable tubular member 140 Is further preferably adapted to be 
removably coupled to the expandable element 150 of the anchoring device 135. In 
a preened embodiment, the expandable tubular member 140 includes one or more 
anchoring windows 155 for pemiitUng the expandable elements 150 of the 
anchoring device 135 to engage the wellbore casing 100 and the expandable 
tubidar member 140. 

In a prefened embodiment, the expandable tubular member 140 further 
includes a lower section 160. an intermediate sisction 165. and an upper section 
170. In a prefemed embodiment, the lower section 160 includes the anchoring 
windows 155 in order to provide anchoring at an end portion of the expandable 
tubular member140. In a preltorrsd embodiment, the wan thldmess of the lower and 
intermediate secBons. 160 and 165, are less than the wail thickness of the upper 
sedton 170 in order to optimaily couple the radially- expanded portton of the 
expandable tubular member 140 to the wellbora casing 100. 

In a preferred ernbodiment. the expandable tubular member 140 Is further 
provided substantially as disclosed in one or more of the foOowing: (1) U.S. utility 
patent appfication serial no. 00/454.139. attorney docket no. 25791.3.02. filed on 
12/3/1999, whteh claimed the benefit of the filing date of U.S. provlstonal patent 
application no. 60/111.293. attorney ctocket no. 25791.3. filed on 12/7/1998; (2) U.S. 
25 utility patent applicatton serial no. 09/510,913, attorney docket no. 25791.7.02. filed 
on 2/23tt000, which claimed the benefit of the filing date of U.S. provisional 
appHcation no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent appHcation 
serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 2/10/2000. vtrtilch 
claimed the benefit of the filing date of U.S. piovistonai application no. 60/1 19,61 1, 
30 attorney docket no. 25701.8; (4) U.S. utility patent applicatton serial no. 09/440,338. 
attorney docket no. 26791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provisional application no. . 60/1 08,558, attorney docket na 
25791.9. fited on 11/16.1998; (5) U.S. provlstonal patent applicatton no. 60/183,546, 
filed on 2/18«000; (6) U.S. titlUty patent appHcatton no. 09«23,460, attorney docket 
no. 25791.11.02, filed on 3/1000(00. which claimed the benefit of the filing date of 
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U.S. provisional application no. 60/124.042. filed on 3/1 1/1999; (7) U.S. ub'Hty patent 
application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2C4/2000. 
which claimed the benefit of the filing dates of U.S. provistohal application no. 
60/121.841, attorney docket no. 25791.12. filed on 2^6/1999 and U.S. provisional 
applicatkjn no. 60/154.047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attoniey docket no. 25791.16.02. filed on 
2J24mOO.yA\kh claimed the t>eneflt of the filing date of U.S. provtetonal serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appBcatton no. 09^.946. attorney docket no. 25791.17.02, filed on June 7. 2000. 
whfch claimed the benm of the filing data of U.S. provlstonal patent application 
serial no. 60/137.998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U S. 
utility patent appiteatton no. 09/559,122. attorney docket no. 25791.23.02, filed on 
4/26Q00O. which claimed the lienefit of the fiUng data of U.S. provisional application 
no. 60/131.106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
15 provistonal application na 60/146.203, attorney docket m 25791.25. filed on 
7/29/1999; (12) U.S. pTOviskmal appDcallpn no. 60/143,039. attorney docket no. 
25791.26. filed on 7/8/1999; (13) U.S. prevMonal patent appRcathm serial no. 
60/162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) US. provishMial 
application no. 60/159.039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
20 U.S. provisfonal patent application no. 60/159.033, attorney docket ho. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165.228, 
attorney docket no. 25791.39. filed on 11/12/1999, ttie discksiras of which are 
Incorporated herein by reference. 

The sealing members 145 are coupled to \he outer surface of the upper 
25 portion 170 of ttie expandable tubular member 140. The sealing members 145 are 
preferably adapted to engage and fluididy seal the interface between ttie radially 
expanded expandable tubular member 140 and ttie welibore casing 100. In a 
prefBrred embodiment, ttie apparatus 115 Includes a plurality of seaHng members 
145. In a preferred embodiment, ttw sealing members 145 surround and isolate ttie 
30 opening 110. 

As Hlustrated In FIG. la. ttie apparatus 1 15 Is prefiBFably positioned wittwi ttie 
weBboio casing 100 wtth ttie expandalile tubular member 140 posittoned in 
opposing relatton to ttie opening 110. In a preferred embodiment, ttie apparatus 
115 Includes a plurality of seaiing members 145 ttiat are positioned above and 
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below the opening 110. In this manner, the radial expansion of the expandable 
tubular member 140 optimally fluWIdy Isolates the opening 110. 

As illustrated In FK3. lb. the apparatus 1 15 Is then anchored to the weUbore 
casing 100 using the anchoring device 135. In a preferred embodiment, the 
anchoring device 135 is pressurized and the expandable element 150 is extended 
from the anchoring device 135 through the corresponding anchoring window 155 in 
the expandable tubular member 140 Into intimate contact with the welibore casing 
100. In fM» manner, the lower section 160 of the expandable'tubular member 140 is 
removably coupled to the welibore casing 100. 

In ah aHamative embodiment, a compressibie cement and/or epoxy Is then 
it^eded into the annular space between the unexpended portion of the tubular 
member 140 and the welibore casing 100. The compressible cement and/or epoxy 
is then penhltied to at least partially cure prior to the Initiation of the radial expansion 
process. In this manner, an annular structural support and fluldlc seal is provided 
around the tubular member 140. 

As iniislreted in FIG. Ic, the expansion cone 130 is then axiaiiy displaced by 
applying aa axial ftarce to the second support member 125. In a preferred 
embodiment, the axial displacement of the expansion oone 130 radially expands the 
expandable tubular mernber 140 Into bitimatB contact wWi the walls of the welibore 
casing 100. 

In an aitematlve embodiment, as fllustrated In HQ. Id. the axial 
displaoement of the expansion cone 130 is enhanced by Injectihg a pressurized 
fluldlc materia into the annular space between the first support member 120 and the 
secoTKi support member 125. In this mariner, an upward axial force Is applied to the 
lower annular face of the expansion cone 130 using the pressurized fluldic material. 
In this manner, a temporary need for iricreased axial fbrce during the radial 
expansion process can be easily satisfied. 

As iUustreted in FIGS. 1e. If. and 1g, after the expandable tubular member 
140 has been radially expanded by the axial displacement of the expansion cone 
130. the first support member 120 and the anchoring device 135 are preferably 
removed from expandable tubular member 140 by de-pressurizing the anchoring 
device 135 and then lifHng the first support member 120 and anchoring device 135 
from the welibore casing 100. 

As illustrated In FIG. 1g. in a preferred embodiment, the opening 1 1d in the 
vxellbore casing 100 Is sealed off by the radially expanded tubular member 140. In 
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this manner, repairs to the wellbore casing 100 are opHmally provided. More 
generally, the apparatus 115 is used to repair or form wellbore casings, pipelines, 
and structural suppc»1s. 

Referring to FIGS, 2a. 2b. 2c 2d, 2e and 2f, an alternative embodiment of a 
method and apparatus for coupling an expandable tubular member to a preexisting 
structure will be described. Refening to Fig. 2a, a wellbore casing 200 and an open 
hole wellbore secHon 205 are positioned within a subterranean formation 210. The 
wenbore ca^ 200 and the open hole wellbore section 205 may be positioned in 
any orientation ftom the v^tical direction to the l^rizonlal direction! 

In a prefer embodiment, an apparatus 215 Is utilized to couple an 
expandable tubular member to an end portion of the weObore casing 200. In this 
manner, the open hole wellbore section 205 is provided with a cased portion. lUlore 
gdneraity, the apparatus 215 is preferably utilized to form or repair weObore casings, 
pipelines, or structural supports. 

The apparatus 215 preferably includes a first suppon member 220, a second 
support member 225, an expansion cone 230. an anchoring device 235. an 
expandable tubular member 240, one or more upper sealir^ members 245, one or 
more lower sealing members 250, and a flexible coupling element 255. 

The first support member 220 is preferably adapted to be coupled to a 
surface location. The first support member 220 is further coupled to the anchoring 
device 235. The first support member 220 is preferably adapted to convey 
pressurized fiuidic materials and/or electrical cunnent and/or communication signals 
from a surface location to the anchoring device 235. The first support member 220 
may, for example, be conventipnal commercially available slide wire, braided wire, 
coiled tubing, or drilling stock material. 

The second support member 225 is preferably adapted to be coupled to a 
surfooe location. The second support member 225 Is further coupled to the 
expanston icone 230. The second support member 225 is preferably adapted to 
penmtt the expanston cone 230 to be axially displaced relative to the first support 
member 220. The second support memb^ 225 may, for example, be conventional 
commercially available slide virtre, braided wire, coiled tubing, or drilHng stod( 
material. 

Ih an alternative embodiment, the support member 220 te telescopically 
coupled to thci support member 225, and the support member 225 is coupled to a 
surface support structure. 
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The expansion cone 230 is coupled to the second support mttnber 225 The 
expansion cone 230 is preferably adapted to radially expand the expandable tubular 
memb«- 240 when the expansion cone 230 is axially displaced relative to the 
expandable tubular member 240. In a preferred embodiment, the expamion cone 
230 is provided substanlially as disclosed In one or more ctf the following: (1) U.S. 
utBty patent application serial no. 09/454,139. attomey docket na 25791.3.02, filed 
on 12/3/1999, which claimed the benefit of the filing date of U.S. provisi<MMil patent 
application no. 60/111.293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent applicathm serial no. 09/510.913. attomey docket no. 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provisk)nal 
appOcation no. 60/121.702. filed on 2/25/1999: (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000, whteh 
claimed the benefit of the filing, date of U.S. provistonal applkation na i60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440.338, 
attomey docket no. 25791.9.02. filed on 11/15/1999. which dialmed the benefit of 
the filing date of U.S. provistonai applicatton no. 60/108,558, attomey docket rto. 
25791.9. fitod on 11/16.1998; (5) U.S. provistonal patent appiicatipn na 60/183.546. 
filed on 2/18/2000; (6) U.S. utUHy patent applicatton na 09/523.460. attorney docket 
no. 25791.1 1.02, filed on 3/10/2000. whtoh claimed the benefit of the filing date of 
U.S. provistonal appUcation na 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
applicatton no. 09/512,895, attomey docket no. 25791 .1Z02. fitod on 2/24/2000. 
which claimed the benefit of the filing ctotes of U.S. provisional applicatton no. 
60/121.841, attomey dwket no. 25791.12. fited on 2/26/1999 and U.S. provistonal 
applicatton no. 60/154.047, attomey dodtet na 25701.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attomey docket no. 25791.16.02, fBed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provisional serial rm. 
60/121,907, attomey docket no. 25791.16, fited on 2/26/1999; (9) U.S. utIOty patent 
applicatton no. 08/588.946. attomey docket no. 25791.17.02. filed on June 7. 2000, 
which daimed the benefit of the filing date of U.S. provisional patent appfication 
serial no. 60/137.998. attomey dodtet no. 25791.17, filed on 6/7/1999; (10) U.S. 
utHlty patent applkxrtton no, 09/559,122. attomey docket no. 257i91.23.02. fitod on 
4/26/2000. which daimed the benefit of the filing date of U.S. provlstohal applicatton 
na 60/131.106. attomey docket no. 25791.23. fitod on 4/26/1999; (11) U.S. 
provistonal appltoatton no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. piovistonal application no. 60/143,039, attomey docket na 
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25791.26, filed on 7/9/1999; (13) U.S. provisbnal patent application serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. proveional patent applicatk>n no. 60/159,033, attorney docket no. 25791.37, 
5 fned on 10/12/1999; and (16) U.S. provisional patent applicatk>n no. 60/165,228, 
attorney docket no. 25791.39, filed on 11/12/1999, the disclosures of wtiidr are 
incorporated herein by reference. 

The anchoring device 235 is coupled to the first support nr^ember 220. The 
anchoring devtee 235 is preferably adapted to be oontrollably coupled to the 

10 expandable tubular member 240 and the open hole wellbore sectton 205. In this 
manner, the ancN}ring device 235 preferably controllabfy anchors the expandable 
tubular member 240 to the open hole wellbore section 205 to facBttate the radial 
expansion of the expandable tubular member 240 by the axial displacement of the 
expanston cone 230. In a preferred embodinrtent, the anchoring device 235 includes 

15 arm or more expandable elemmfs 260 that are adapted to oontrollably extend from 
the body of the anohoririg device 235 to engage both the flexible coupling element 
255 and the open hole wellbore sectton 205. In a preferred embodiment, the 
expandable elements 260 are actuated wing fiuidic pressure. In a prefened 
embodiment, the anchoring device 235 is any one erf the hydreulically actuated 

20 packers conrunerdaily available from Halliburton Energy Services or daker-Hughes. 

The expandable tubular member 240 is removably coupled to the expanston 
cone 230. The expandable tubular member 240 is further preferably coupled to the 
flexible coupling element 255. 

In a prefened emtKxliment, the expandable tubular member 240 further 

25 includes a lower sectton 265, an intermediate section 270, and an upper section 
275. In a preferred embodiment, the lower section 265 is coupled to the flexible 
coupling element 255 In ordeir to provide anchoring at an end portton of the 
expandable tubular nnember 240. In a preferred embodiment, the vm\l thidcness of 
the kywer and fntemnediate'secttons, 265 and 270, are less than the wall thickness of 

30 the upper sectkHi 275 In order to optimally couple the radially expanded portk)n of 
the expandable tubular member 240 to ttie wellbore casing 200 and the open hole 
wellbore section 205. 

in a preferred embodiment, the exparidable tubular member 240 te further 
provMed substanflally as dlsidosed in one or more of the Ibllpwing: (1) U.S. utility 

35 patent applicatton serial no, 08M54,139, attorney docket no. 25791.3.02, filed on 
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12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
• application no. 60/1 1 1 .293. attorney docket no. 25791 .3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09^510.913. attorney docket no. 25791.7.02. filed 
on 2/23f2O00. which claimed the benefit of the filing date of U.S. provisional 
appHcaiion no. 60/121.702. filed on. 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10^000. whfch 
claimed thQ benefit of the filing date of U.S. proviskmal appDcatbn no. 60/1 19.61 1, 
attorney docket na 25791 .8; (4) U.S. utility patent applicatton serial no. 09/440,338! 
attorney docket no. 25791.0.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provi8k>nal appllcatkm no. 60/108.658. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. piovistonal patent applicatton no. 60/183.546. 
filed on 2/iaC000; (6) U.S. utility patent appHcatkm no. 0»523.460. attorney docket 
no. 25791.11.02. filed on 3/10«000. which claimed the benefit of the filing date of 
U,S. provlsiqnal appHcatton no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney docket no, 25701.12.02. filed on 2«4/2000. 
whteh claimed the benefit of the filing dates of U.S. provlstonal appUcatkm no!. 
60/121.841. attorney docket no. 25791.12. filed on 2C6/1099 and U.S: proviskmal 
application no. 60/154.047. attorney docket no. 25791^, filed on 9/16/1999; (8) 
U.S. utility applkation no. 09/511,941. attorney docket no. 25791.16.02. filed on 
2^4/2000. which claimed the benefit of the filing date of U.S. proviskxial serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utiHiy patent 
appScatton no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
which claimed the benefit of the filing date of U.S. provistonal patent application' 
serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utirity patent application no. 09/559.122. attorney docket no. 25791.23.02. filed on 
40612000. which daimed.the benefit of the filing date of U.S. provistonai appDcatton 
no. 60/131.106. attorney docket no. 2579123. filed on 4/26/1999; (11) U.S. 
provistonal applteatton no. 60/146.2(a. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional appKcatton no. 60/143.039, attorney docket no 
26701.26. filed on 7/9/1909; (13) U.S. provisional patent application serial no. 
60/162,671. atUmwy docket ho. 26791.27. filed on 11/1/1909; (14)iJ.S. provisional 
appRcatloh no. 60/159.039. attorney docket no. 25791.36. fihKl on 10/12,1999; (15) 
U.S. provistonat patent applteatfon no. 60/159.033. attorney docket na 25791.37. 
filed on 10/12/1999; and (16) U.S. piovis»nal patent appltoatton no. 60/165.228! 
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attorney docket no. 25791.39, filed on 11/12/1999. the disclosures of which are 
incorporated herein by reference. 

The upper sealing nien)t)er5 245 are coupled to the outer surface of the 
upper portion 275 of the expandat)le faitxiiar member 240. The upper sealing 
meifib^ 245 are preferably adapted to engage and fluididy seal the interface 
between the radially expanded expandable tubular rnember 240 and the weilbore 
casing 200. In a preferred embodiment, the apparatus 215 includes a plurality of 
upper sealing meipbws 245. 

The lower sealing members 250 are coupled to, the outer surface of the 
upper portion 275 of the expandable tubular member 240. The lower sealing 
members 250 are prefiBrably adapted to engage and fluididy seal the interlace 
between the rediaiiy expanded expandable tubular member 240 and the open 
weilbore section . 205. In a prefened embodiment, the apparatus 215 IndudM a 
plurality of lower sealing members 250. 

The flexifctle ooupiii^) element 255 is coupled to the lower portion 265 of the 
wqoandable tubular member 240. The'flexible coupling element 255 is preferably 
adapted to radlaly expanded by the anchoring device 235 into engagement within 
the wails of the open hole weilbore section 205. In this manner, the lower portion 
iffiS of the expandable tubular member 240 is coupled to the wa^ of the open hole 
weiBxjre' section 205. In a preferred embodinrient, the flexible coupling element 255 
is a slotted tubular member. In a preferred embodiment, the flexible onipHng 
element 255 includes one or more hook elements for engaging the walls of the open 
hole weilbore section 205. 

As illustrated in FIG. 2a. ttie apparatus 215 preferably positioned with ttie 
expandable tubular member 240 positkMted in overlapping relation with a portion of 
the weilbore casing 200. In ttiis manner, the radially expanded tubular member 240 
Is coupled to the lower porttori of the weilbore casing 200. In a prefened 
embodbnent. the upper sealing membm 245 are positwned in q»posing relatton to 
the lower portkm of the weilbore casing 200 and the lower seaUng members 250 are 
poeUoned In opposing relation to the walls of the open hole weilbore sectton 205. In 
this mmner, the Interfeoe between the radially expanded tid>ular reenter 240 and 
the weHbore casing 200 and open hole weilbore section 205 is optimally fluididy 
sealed. 

As Blustraled |n FIG. 2b. the apparatus 215 is then anchored to the open 
hde weilbore section 205 using the anchoring devtee 235. In a preferred 
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embodiment, the anchoring device 235 is pressurfeed and fte expandable element 
260 radially extended from the andwing device 235 causing the flexible coupling 
element 255 to radially expand into Intimate contact with the walls of the open hole 
wellbore section 205. In this manner. ^ lower section 265 of the expandable 
tubular member 240 is renrxivably coupled to the walls of the open hole wellbore 
section 205. 

In an alternative embodiment, a compressible cement and/or epoxy is then 
irijecled into the annular space between the iinexpanded portion of the tubular 
member 240 and the weHbore casing 100 and/or the open hole weObore section 
205. The compressibie cement and/or epoxy is then pemnltted to at least partially 
cure prior to the initiation of the radial expansion process. In this manner, an 
annular struduFal support and flyidic seal is provided around the tubular member 
240. 

As illustrated in FIG. 2c, the expansion cone 230 is then axblly displaced by 
applying an axial force to the second support member 225. In a prefened 
embodirmnt, the axial displacement of the expansion cone 230 radially expands the 
expandable tubular member 240 into intimate contact with the walls of the open hole 
wellbore section 205. 

In an altmative embodiment, as iliwtr^ed In FIG. 2d, the axial 
displacement of the e)q>ansicHi cone 230 is enhanced by injecting a pressurized 
fluidic material into, the annular space between the first support member 220 and the 
second support member 225. In this manner, an upward axial force is applied to the 
lower annular face of the expansion cone 230 using the pressurized fluidic material. 
In this manner, a tmpomty need for increased axial force during the radial 
expansion process can be easily satisfied. 

As illustrated in FIGS. 2e and 2f, after the expandable tubular member 240 
has been radially expanded by the axial displacement of the expansion cone 230, 
the first support member 220 and the anchoring devtoe 235 are preferably removed 
from expandatrie tubular member 240 by de-presisurizing the anchoring device 235 
and then lifting the first support member 220 anjd anchoring device 235 from the 
weitt)orB casing 200 and the open hole wellbore sectton 205. 

Refening to FIGS, 3a, 3b, 3c and 3d. an alternative embodiment of a 
method and apparatus for coi4>llng an expandable tubular nwnber to a preexisting 
structure will be described. Refening to Fig. 3a, a wellbore casing 300 is positioned 
within a subterranean formation 305. the wellbore casing 300 may be positioned In 
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any orientation from the vertiqal direction to the horizontal direction. The wellbore 
casing 300 further indudes one or more openings 310 that may have been the result 
of unintentional damage to ttie wellbore casing 300, or due to a prior perforation or 
fracturing operation perfbnned upon the surrounding subterranean formation 305. 
5 As will be recognized by persons having ordinary sicill in the art, the openings 310 
can adversely affect the subsequent operation and use of the welibore casing 300 
unless they are seated off. 

In a prefen^ embodiment an apparatt^ 315 is utilized to seal off the 
openings 310 in the wellbore casing 300. More generally, the apparatus 315 is 
10 preferably utilized to form or repair wetlbore casings, pipelines* or structural 
supports. 

The apparatus 315 preferably includes a support member 320, an expansion 
cone 325, an anchoririg device 330, an expandable tubular member 335, and one or 
more sealing members 340. . 

IS The support member 320 is preferably adapted to be coupled to a surface 

locaticm. The support member 320 is fijrther coupled fo the expansion cone 325 
md the anchoring device 330. The support member 320 is preferably adapted to 
convey pressurized fluidic materials and/or electrical current and/or communication 
signals from a . surfEffie location to the anchoring device 330. The support member 

20 320 may, for example, be conventional commercially available slide wire, braided 
wire, coiled tubing, or drilling stock material. 

The expansion cone 325 is coupled to the support member 320. The 
expansion cone 325 is preferably adapted to radially expand the expandable tubular 
member 335 when the e)4>anaion cone 325 is axially displacecl relative to ttie 

25 expandable tutnilar member 335. In a preferred embodiment, the expansion cone 
325 is provided substantially as disdosed in one or more of the follov^nng: (1) U.S. 
utility patent application serial no. 09/454.139, attorney docket no. 25791.3.02, filed 
on 12/3/1999, which claimed the benefit of ttie filing date of U;S. provistonal patent 
appficatton no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 

30 utility patent applicatkxi serial no. 09/510.913. attorney crocket no. 25791.7.02, fited 
on 2/23/2000, whteh dakned the benefit of ttie fiifng date of U;S. provistonal 
appltoatton no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent appik:atk>n 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed ttie benefit of ttie filing date of U.S. provistonal appRcatton no. 60/119.611, 

35 attorney docket no. 25791 .8; (4) U.S. uttlily patent application serial no. 09/440,338. 
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attorney docket no. 25791.9.02. filed on 11/15/1999. wNch claimed the benefit of 
ttie filing date of U.S. provisional application no. 6W108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisionat patent application no. 60/183.546. 
filed on 2/18«000: (6) U.S. utility patent application no. 09/523.460. attorney docket 
5 no. 25791.11.02, filed on 3/10/2000. which claimed the twnefit of the filing date of 
U.S. provistonal application no. 60/124.042, filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000. . 
VKhtah dawned the benefit of the filing dates of U.S. provistonal appflcation no. 
60/121.841. iatiofney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
10 applcatton no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utilHy application no. 09/511.941. attorney docket no. 25791.16.02. filed on 
H2AI2Xm, whteh dabned the benefit of the filing date of U.S. provisional serial no. 
60/121.907, attorney docket no. 25791.16, filed on 2«6/1999; (9) U.S. utility patent 
appBcatten no. 09/588.946. attorniey docket no. 25791.17.02. filed on June 7. 2000. 
15 whtah dalmed the benefit of the filing date of U.S. provistonal patent applteatton 
serial no. 60/137.998. attorney dodcet no. 25791J7. filed on 6/7/1999; (10) U.S. 
utility patent appDcation no. 09/559.122. attorney dodcet no. 25791.23.02. filed on 
4^60000. whteh claimed the benefit of the filing data of U.S. provistonal applteatton 
no. 60/131,106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
20 provisional - application no. 60/146.203, attorney dodcet no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal application no. 60/143.030. attorney docket no. 
26791.26. filed on 7/9/1999; (13) U.S. provistonal patent applteation serial no. 
60/162.671. attorney docket no. 25791.27. fitod on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
ffi U.S. provistonal patent applicatton no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165.228, 
attorney docket no. 25791.39, filed on 11/12/1999. the disdosures of whtoh are 
tocorporated herein by refierence. 

The anchoring device 330 is coupled to the support member 320 and ttie 
0 expanston oone 325. The anchoring devtee 335 is preferably adapted to controllabty 
coupled to the expandaWe tubular member 335 to the \wellbore casing 300. In this 
manner, the anchoring device 330 preferably oontroHabiy anchore the expandable 
tubular memtier 335 to the weHbore casing 300 to facflltate the radial expanston of 
the expandabte tubular member 335 by the axial displacement of the expanston 
5 oone 325. In a pr^erred embodiment, the anchoring device 330 includes one or 
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more expandable elements 345 that are adapted to conirollat)ly extend from the 
body of the anchoring device 330 to radially displace corresponding engagenwnt 
elements 350 provided in the expandable tubular member 335., In a preferred 
embodiment, the radial displacement of the engagement elements 350 couples the 
expandable tubular member 335 to the wellbore casing 300. In a preferred 
endx)diment. the expandable elements 345 are pistons that are actuated using 
lluldic pressure. In a preferred embodiment, the anchoring device 330 is any one of 
the hydrauiically actuated anchoring devices commercially avaiteble from Halliburton 
Energy Services or Baker-Hughes. 

In an alternative embodiment, the expamteble elements 345 are explosive 
devices that oontroHably generate a radially directed exfriosive force for radially 
displacing the engagement elements 350. in a prefened embodiment, the e}q>losiv» 
expandiAle etemente 345 are shaped mplosiva charges commercially avaOable 
fttMn HaNlburton Eneigy Services. 

The mpandable tidMdar member 335 is reniovably coupled to the expansion 
cone 3^. In a preferred embodiment. tTte expandabte tubular member 335 inchjdes 
one or more engagemertf devices 350 that are adapted to be radially displaced by 
the anchoring device 330 into engagement with the walls of the wellbore casing 300. 
In this manner, the expandable tubular mwnber 335 Is cotq>led to the wellbore 
casktg 300. In a preferred embodiment, the engagement devices .350 include teeth 
for biting into the surface of the weilbora casing 100. 

In a prefened embodiment, the expandable tubular rrwmber 335 further 
indudes a lower section 355. an intennediate section 360. and an upper section 
365. In a preferred embodiment, the lower section 355 indudes the engagement 
device 350 in order to provide anchoring at an end portion of the expandable tubular 
member 335. In a prefened embodiment, the waU thidcness of the lower and 
intennediate sections. 355 and 360, are less than the wan thiclmess of the upper 
section 365 in order to optimally couple the radially expanded portion of the 
expandable tobuiar member 335 to the wellbore casing 300. 

In a prefened embodbnent, the mpandabie titular member 335 is further 
provided substantially as disdosed in one or more of the foliowing: (i) U.S. utility 
patent application serial no. 08^454,139. attorney, docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. (vovisional patent 
appBcatton na 60/111.293, attorney docket no. 25791.3, filed on 1^/1998; (2) U.S. 
umif patent appitoatkm serial no. 09^10,913, attorney docket no. 25791.7.02. filed 
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on 2/23/2000. which daimed the benefit of the filing date of U.S. provisional 
applicatfon no. 60/121.702. filed on 2^5/1999; (3) U.S. utIIHy patent appllcafion 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/1W2000, which 
daimed the t)enefit of the filing date of U.S. provisional appficatlon no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent applicatk>n serial no. 09f44Q,Z3a, 
attorney docket no. 25791.9.02. filed on 11/15/1999. which daimed the benefit of 
the fiDng date of U.S. provisional applteation no. 60/108,558. attorney docket no. 
25791.9, filed on 1 1/16.1998; (5) U.S. provisional patent applteation no. 60/183.548, 
filed on 2/18«000; (6) U.S. utility patent appficatton no. 09/523.460. attorney d^et 
no. 25701.11.02. filed on 3/100000. wh»h daimed the benefit of the filing date of 
U.S; proviskmal appHcaiton no. 60/124,042. filed on 3/11/1999; (7) U.S. ulflity patent 
appDcalion no. 09/512.805, attorney dodwt no. 25791.12.02. filed on 2/24/2000. 
whteh daimed the benefit of lha filing dates of U.S. provisional applicatton no. 
6W121,841, attorney dodwt na 25791.12, filed on 2«6/1999 and U.S. provisional 
15 appficatlon no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utnty appRcation no. 09/511.941. attorney docket no. 25t91.16.02, fiM on 
2«4«000. which claimed the benefit of the filing data of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16i filed on 2A26/1999: (9) U.S. utility patent 
appOcation no. 09/588.946, attorney dodcetno. 25791.17.02, filed on June 7, 2000. 
» whfch daimed the benefit of the filing date of U.S. provisional patent appllcatton 
serial no. 60/137.998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utnily patent appHcatkMi no. 09/559.122. attorney dodcet no. 25791.23.02. filed on 
406/2000, which daimed the benefit of the filing date of U.S. piovlsk)nal applteation 
no. 60/131,106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
S5 provisional application no. 60/146,203, attorney dodcet no. 25791.25. filed on 
7/29/1999: (12) U.S. provisional applteation no. 60/143.039, attorney dodcet no. 
25791.26, filed on 7/9/1999; (13) U.S. provistenal patent applteatten serial no. 
60/162,671, attorney docket no. 25791.27. filed on 1 1/1/1999; (14) U.S. provisional 
appUeation no. 60/169.039, attorney docket no. 25791.36, filed on 10/12.1999; (15) 
0 U.S. provistenal patent appltoatten no. 60/159,033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (ip) U.S. provlstonai patent application no. 60/165.228. 
attorney docket no. 25791.30, filed on 11/12/1999. the disdosutw of whteh are 
incorporated herein by rafenmoe. ' 

The sealing membeiB 340 are coupled to the outer surfeoe of the upper 
portton 365 of the expandable tubular member 335. The sealing members 340 are 
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preferably adapted to engage and fluididy seal the interface between the radially 
expanded expandable tubular member 335 and the wellbore casing 300. In a 
prefened embodirnent, the apparatus 315 includes a plurality of sealing members 
340. In a preferred enftitxxliment, the sealing members 340 surround md isolate the 
5 opening 310. 

As illustrated in FIG. 3a. the apparatus 315 is preferably positioned within the 
welbore casing 300 with the expandable tubular member 335 postponed in 
opposing relation to the opening 310. In a preferred embodiment, the apparatus 
315 includes a i^urelHy of sealing members 340 that are positioned above and 

10 below the opermig 310. In this manner, ttie radial expansion of the expandable 
tubular member 335 optimally fluididy isolates the opening 31 0. 

As fflustrated in FIG. 3b. the expandable tubular merrtber 335 of the 
apparatus 315 is then anchored to the weltbore cs^ng 300 using the artchoring 
device 330. In a preferred errtbodiment» the anchoring device 330 is pressurind 

15 and the expandable element 345 is extended from the anchoring device 330 and 
radiaily displaces the corresponding engagement elements 350 of the expandable 
tubular member 335 into intimate oontact with the weHbore casing 300. In this 
manner, the lower section 355 of the expandable tubular member 335 Is coupled to 
the wellbore casing 300. 

20 In an altemative embodiment, a compressible cement and/or epoxy is then 

injeded into the annular space between the unexpended portion of Oie tubular 
member 335 and the wellbore casing 300. The compressible cement and/or epoxy 
is then permitted to at least partially cure prior to the initiation of the radial expansion 
process, in this manner, an annular structural support and fluldic seal is provided 

25 around the tutHilarntiember 335. 

As illustrated in RG. 3c. the anchoring device 330 is then deactivated and 
the expansion cone 325 is axially dteplaced by applying an axial force to the support 
member 320. In a preferred embodiment, the deactivation of the anchoring device 
330 causes the expandable elements 345 to radially retract into ttie anchoring 

30 device 330. Alternatively, the expandable elemehts 345 are resUiently coupled to 
the anichorfng device 330. In this manner, the expandable elernents 345 retract 
automatically upon the deacttvation of the anchoring device 330. In a preferred 
embodinnent, the axial displacement of the expanston cone 325 radially expands the 
expandable tubular member 335 into intimate contact with the walls of the wellbore 

35 casing 300. 
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As illustrated in FIG. 3d, after the expandable tubular member 335 has been 
radially expanded by the axial displacement of the expansion cone 335. the support 
member 320. expansion cone 325. and the anchoring device 330 are preferably 
renraived from the expanded expandable tubular member 335. 
5 In a preferred embodiment the opening 310 in the wellbore casing 300 is 

sealed off by the radially expanded tubular member 335. In this manner, repairs to 
the wellbore casing 300 are optimally provided. More generally, the apparatus 315 
is used to rBpair or formweHbore casings, pipelines, and stnjctural supports. 

Referring to FIG. 4. an embocflmerti erf a system 400 for appl^ng an axial 
10 fwoe to the expansion cones 130, 230. and 325 indudes a Bftlng device 405. a fi^ 
support member 410. a shock absort)er 415. and a second support member 420. In 
a preferred embodiment, the system 400 Is adapted to minimize the transfer of 
shock toads, created duifng. the completion of the radial expansion of tubular 
membere by the expansion bones 130. 230, and 325. to the HfUng device 405. In 
15 this manner, the radial expanskm of tubular membere by the expansion cones 130. 
230 and 325 is provided in an optbnally safe manner. 

The lifting device 405 is supported at a surface k)catk>n and is coupled to the 
Hret support member 410. The lifting device 405 niay comprise any number of 
conventional commercially avaliable Rfting devices suitable for man^ulat^ tubular 
members within a wellbore. • 

The first support member 410 fe coupled to the lifting device 405 and the 
shock ab8ort)er 415. The first suppwt member 410 may comprise any number of 
conventional commercially available support membere such as. for example, colled 
tubing, a driU string, a wireline, braided wire, or a slick line. 

The dwck absort)er 415 is coupled to ttie first support noember 410 and the 
second support member 420. The shock absortwr 415 Is preferably adapted to 
^>8ort> shock toaOa trensmittad fifom the second support member 420. The shock 
absort)er 415 may be any number of conventtonal commerdally available shock 
absort)ere. 

The second support member 420 Is coupled to the shock absort)er415. The 
second support member 420 is further preferably adapted to be coupled to one or 
more of the mpenston cones 130. 230 and 325. 

In a preferred embodiment, durbig operation of the sy^m 400. the lifting 
device applies an axial force to one of the expanston cones 130, 230 and 325 in 
order to radially expand tubular membere. in a preferred embodiment^ upon the 
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completion of the radial expansion process, when the expansion cones 130, 230 
and 325, exit the radially expanded tubular memt>ers. the sudden shock loads 
generated are aljsorbed, or at least minimized, by the shock absorber 415. In this 
manner, the radial expansnn of tubular members by pulling the expansnn cones 
130, 230 and 325 using the lifting , device 405 is provided in an optimally safe 
manner. 

Referring to FIQ. 5. an en*odinf»nl of a coupling system 5(» for use in the 
expandable tubular members 140, 240, and 335 win now be described, in a 
preferred embodiment, ttie system 500 includes an upper ring 505. a sealing 
element 610, and a lower ring 515. In a prefenred embodiment, the upper ring 505, 
8ie seaibig element 510, and the \omr ring 515 are provMed on the outer surfaces 
of the expandable tubular members 140, 240, and 335. In this manner, when the 
expandable tubular members 140, 240 and 335 are radially expanded, the upper 
rirtg 505. the sealing etement 510, and the lower, ring 515 engage the Intertor 
suffaoe of the preexisting stnicture that the expandaUe tubular members 140. 240 
and 335 are coupled to. In a prefenred embodiment, the upper and lower rings. 505 
and 515, penetrate the interior surface of the preexisting structure that the 
expandabte tubular members 140. 240 and 335 are couptod to in enter to optimally 
anchor the tubular members 140, 240 and 335 to the preexisiing structure. In a 
preferred embodln»nt, the seafing element 510 is compressed into contact virttti the 
Interior surfece of the preexisting stnicture ttiat the expandable tubular members 
140. 240 and 335 are coupled to In order to optimally fluWicly seal the interface 
between the tubular members 140. 240 and 335 and the preexisting stmcture. 

In a preferred embodiment, the upper and fewer rings, 505 and 515. extend 
from tlw outer surfeces of the tubular members 140, 240 and 335 by a distance of 
about 1/64 to % inches. In a prefened embodiment, the upper and kwver rings. 505 
and 515. extend about 1/8" from the outer surfaces of the tubular members 140, 
240, and 335 in order 'to optimally engage the preexisting structure. 

In a prefened embodiment, the sealing etement 510 extends from the outer 
surfaces of the tubutef members 140, 240 and 335 by a distance substentlally equal 
to the extension of the upper and tower rings, 505 arid 515, above the outer 
surfaces of the tubular members 140, 240 and 335. In a preferred embodiment, the 
sealing etement 510 is febricated from rubber in order to c^stimaliy fluididy seal and 
engage the preexisting strudiffe. 
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In a preferred embodiment, the tubular members 140. 240 and 335 include a 
plurality of the coupling systems 500. In a prefened embodiment, ttie coupling 
systems 500 are provided on the lower, intermediate, and upper portions of the 
tubuter members 140, 240, and 335. 
5 Referririg now to FIG. 6. a preferred embodiment of an expandable tubular 

member 600 fbr use in the apparatus 115. 215 and 315 will be described. The 

tubuter nriember 600 preferably includes a lower portion 605, an intennedlate portion 
610, and an upper portion 615. 

The lower portion 605 is ooupted to the Intennediate portion 610. In a 
10 preferred embodiment, the lower portion 605 id' further adapted to mate with the 
anchoring devices 135, 235. and 330. In a preferred embodiment, the lower portion 
605 further preferably includes one or more slotted portions 620 for fedlitetlng the 
radial expansion of the lower portion 605 by the anchoring devices 135, 235, and 
330. In this manner, the lower portion 605 of the tubuter member 600 Is preferably 

15 radteHy expanded by the anchoring devices 135. 235, and 330 Into contact with the 
preexisting structure. Furthermore, In this manner, the lower portion 605 of the 
tubular member 600 to anchored to the preextoting structure prior to the initiation of 
the radial expansion process. ' . 

The intermediate portion 610 Is coupled to the lower portion 605 and the 

20 upper portion 615. In a preferred embodiment, the wall thicknesses of the lower and 
Intemiedtete portions, 605 and 610, are. toss, than the wall thickness of the upper 
portbn 615 in onier to facilitete the radial expansion of the tubular member 600. In 
a preferred embodiment, the lower and intemwdteto portions^ 605 and 610. are 
prsexpanded to mate with the expansion cone. 

25 R^emng to RG. 7, a preferred embod&nent of an expandabte tubular 

member 700 for use In the apparatus 115, 215 and 315 win be described. In a 
preferred embodiment, the tubular member 700 minimizes the shodc loads created 
upon the comptoUon of the radial expansion process. In a preferred embodiment, 

the tubuter menrjber 700 Includes a lower portion 705. a lower Iransitionary portion 
30 710, an bilemnedtete portion 716, an upper transitionary portion 720. an upper 
portion 725. and a sealing etement 730. 

The lower portion 705 is coupted to the lower transitionary portion 710. The 
lower portion 705 is preferably adapted to mate vwth the expansion cone and the 
anchoring device. 
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The lower transitbnary portion 710 is coupled to the kMver portion 705 and 
the intermediate portion 715. In a preferred embodiment, the lower transitlonaiy 
portion 710 is adapted to mate with tM expansion cone. In a preferred 
embodiment, the wall thicknesses of the lower portion 705 and the tower 
transitionary portion 710 are less than the wall thicknesses of the intennedlate 
portton 715. the upper transWonary portion 720 and the upper portton 725 In wder to 
optin»lly fadlitate the radial expansion process. 

The bitermediate portion 715 is coupled to the tower transitionary portion 710 
and the upper transitionary portton 720. In a prefenied embodiment, the outsMe 
diameter of the Intemnediate portion 715 is less than the wall thicknesses of the 
kMMw portion 705 and the upper potion 725. 

The i^iper transittonary portton 720 is coupled to the intermediate portion 
715 and the upper portton 725. 

The upper portion 725 is coupled to the upper transittonary portion 720. 

The sealing element 730 is .ooupted to the outside surfece of the 
intennedlate portkm 715. in a prefened embodiment, the outeMe dtemeter of the 

sealing etement 730 is tees than or equal to the ouiskJe diameter of the tower portton 
705 and the upper portton 725 in order to optinrKdy protect the sefrting etement 703 
during placement of the tubtriar member 700 within the preexteting stnicture. 

In a preferred embocBment. dining the radial mpanston of the tubular 
member 700 using the apparatus 115. 215 and 315. the pieexpanston of the upper 
transitionary portton 720 and the upper portton 725 redines the rfwck toads typically 
created during ttie end portton of the radtel expansion process. In this manner, the 
radial expansion process is optimally provided in a safe manner. Furthemwre. 
because the sealing etement 730 Is preferably recessed below the surfaces of the 
lower portton 705 and the upper portion 725, the sealing etement 730 is optimally 
protected from damage during the ptecement of the tubuter member 700 within the 
preexisting structwe. 

Referring to RQ. 8, a prsfsned embodiment of an expandabte tubuter 
member 800 for use in the apparatus 115. 215 and 315 will be described. The 
tubuter member 800 preferably includes a lower portion 805. an intennedtete portion 
810, and an upper portton 815. . 

The tower portton 805 te ooupted to the intennedtete portion 810. in a 
pr^erred embodiment, the lower portton 805 te further adapted to mate with the 
expansfon cones 130. 230. 325 and the anchoring devtoes 135. 235. and 330. 
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The intermediate portion 810 is coupled to the lower portion 805 and the 
upper portion 815. In a prefened emlxadiment. the wall thicknesses of the lower and 
intermediate portions, 805 and 810. are less than the wall thickneiu of the upper 
portion 815 in order to fecirrtate the radial expansion of the tubular member 800. In 
5 a preferred emtxxliment. the lower and intermediate portions, 805 and 810. are 
preexpanded to mate with the expansion cone. 

The. upper portion 815 is coupled to the intennediate portion 810. In a 
PfBferred embodiment, the upper portion 815 further preferably Includes one or 
more slotied portions 820 for fadOlating the radial expansion of the upper portion 
10 815 by the expansion cones 130. 230, and 325. In this manner, the upper portion 
815 of the tubular member 800 is preferably radially expanded by the expansion 
cones 130. 230. and 325 with minimal shock k)ad8 when the expanston cones 130. 
230 and 325 exit the expandable tubular mamber 800. 

Reftorlng to Fia 9. a prefsned embodinient of a method <rf applying an axl^^ 
15 force to the expansion cones 130, 230, and 325 wUI now be described! In a 
preferred embodiment, the axial displacementxrf this expanston cones 130. 230. and 
325 during the radial expanston procew is provWed by applying an axial fbroe to the 
expansion cones 130. 230. and 325. In a preferred embodiment, the axial force 
provWed includes- the application of a substantially constant axial force for some 

20 time periods and the application of increased axial force for other time periods Jn 
order to optimally facilitate the radial expanston process by minimizing the efftets of 
friction, in a preferred embodiment, the applicatkm of the increased axial force is 
provkled on a periodic basis in order to optimally provUe a variable contact area 
betweeri the expansion cone and the tubular member being expanded. In an 

25 aKemative embodnnent. the applkatk>n of the increased axial force is provided on a 
random basis in order to optimally prevMe a variable contact area between the 
wtpanskw) cone and the tubular member being expanded. In a preferred 
embodiment, the duty cyde of the applicatfcin of constant and increased axial forces 
ranges from about 9W10 % to 60W0 % In order to optimally radially expand the 

30 tubular membere. In a prefened embodiment, the ratto of the Increased axial force 
to tiie substantially constant axial force ranges fiom about 1.5 to Ito abbut 4 to 1 1n 
order to opHmally provUe a variable oontad area between the expanston cone and 
the tubular member being expanded, promote more even wear of the expanston 
cone, and dean debris fhm the expanston cone swfeoe. 
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Referring to FIGS. 10a to lOi, an emlxxllment <rf an apparatus and m^hod 
for forming a wellbore casing will now be described. As illustrated In FIG. 10a. a 
wellbofB casing 1000 and an open hole wellbore section 1005 are provided in a 
subterranean fomiatlon 1010. The wellbore casing 1000 and open httle wellbore 
5 section 1005 may be orientated at any orientation ranging from the vertical to the 
horizontal. In a preferred embodiment, a new section of weUbore casing is formed in 
the open hole wellbore section 1005 using an apparatus 1015. More generally, the 
apparatus 1015 is utilized to fomi or repair wellbore casings, pipelines, or stnjdural 
supporls. 

the apparatus 1015 preferably includes a first support member 1020, a 
second support member 1025, an expansion cone 1030, an anchoring device 1035, 
an expandable tubular member 1040. one or more upper sealing members 1045. 
one or more km^er sealing members 1050, and a flexible coupling element 1055. 

The first support member 1020 is preferably adapted to be coupled to a 
surface location. The first support memt^er 1020 is further eoupled to the anchoring 
device 1035. The first support member 1020 Is preferably adapted to convey 
pressurtzed fluMic materials and/or electrical current and/or communication signals 
from a sur^ location to the anchoring device 1035. The first support member 
1020 may, for example, be conventionai commercially available slick wire, braided 
wire, coiled tubing, or drilling stock material. 

The second support member 1025 is preferabfy adapted to be coupled to a 
surface kxatton. The second support member 1025 is further coupled to the 
expanston cone 1030. The second support member 1025 is preferably adapted to 
permit the expanston cone 1030 to be axially displa&ed relative to the first support 
member 1020. The second support member 1025 may, for example, be 
conventfonal commercially available slick wire, braided wire, coiled tubing, or driHIng 
stock miaterial. 

In an alterhativB embodiment, the support member 1020 is telescopically 
coupled to the support member 1025, and the support, member 1025 is coupled to a 
surface support member. 

The expanston cone 1030 is coupled to the second support member 1025. 
The expansion obne 1030 is preferably adapted to radially expand the expandabto 
tubular member 1040 when the expanston oone 1030 Is axially displaced relative to 
the expandable tubular member1040. In a preferred embodiment the expanston 
oone 1030 Is provMed substantiaily as disctos^d in one or more of the fbitowlng: (1) 
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U.S. utility patent applicafion serial no. 09/454.139. attorney docket no. 25791 3 02 
fited on 12/3/1999. which claimed the l^nefit of the filing date of U.S. provisional 
patent application no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; 
(2) U.S. uttiKy patent application serial no. 09/510.913. attorney docket no 
25791.7.02, filed on 2/23«S)00. which claimed the benefit of the filing date of U S 
provlstonal appiteation no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent 
appBcatton serial no. 06/502.350. attorney docket no. 25791.8.02. filed on 
2/10«000. which claimed the benefit of the filing date of U.S. provlstonal applteation 
no. 60/110.611. attorney docket no. 25791.8; (4) U.S. utility patent application serial 
na 09M40.338. attorney docket no. 2Sr9^ .9.02. fPed on 11/15/1999. which claimed 
Ihe benefit of the filing date of U.S. provisional application na 60/108.558. attorney 
docket no. 25791.9. filed on 11/16.1998; (5) U.S. provieionai patent application no 
60^183.546. filed on 2/18/2000; (6) U.S. utility patent appiicatton no. 09/523.480 
attorney docket no. 25791.11.02. filed on 3/10«)00. whtoh claimed tite benefit of 
the filing date of U.S. previskMial appiicatton no. 60/124.042. fited on 3/11/1909; (7) 
U.S. utility patent applicafion no. 08/612.895. attorney docket no. 25701.12.02. filed 
on 2/24^000. which claimed me benefit of the filing dates of U.S. provlstonal 
application no. 60/121.841. attorney docket na 25791.12. filed on 2/26/1999 and 
U.S. provisfonal application no. 60/154.047. attorney docket no. 25701.20. filed on 
9/16/1999; (8) U.S. utility application no. 09/511.941. attorney docket no. 
25791.16.02. filed on 2G4/2000. which claimed the benefit of the filing date of U.S. 
piwisfonal serial na 60/121.907. attorney docket na 25791.16. filed on 2/26/1999; ' 
(9) U.S. utility patent applteation na 09/588.946. attorney docket ho. 26791.17.02.' 
fited on June 7. 2000. whi(*» claimed the benefit of tite filing date of U.S. provisional 
patent applteation sertel no. 60/137.998. attorney docket no. 25791.17. fited on 
6/7/1999; (10) U.S. utility patent application no. 09/559.122. attorney docket na 
25701.23.02. fited on 4/26CO0O. whfeh daimed the benefit of the fiHng date of U.S. 
pn>visfanal application no. 60/131.106. attorney docket na 25791.23. filed on 
4^6/1999: (11) U.S. provistonai applteation no. 60/146.203. attorney docket no. 
25791,25. fited on 7/29/1999; (12) U.S. provistonai applteation no. 60/143 039 
attorney docket no. 25791 fited on 7/9/1999; (13) U.S. provistonai pateni 
application serial no. 60/16S.671, attorney docket no. 25791.27. fited on 11/1/1999; 
(14) U.S. provisional application ho. 60/159.039. attorney docket na 25791.36. fited 
on 10/12.1999: (15) U.S. provistonai patent applteation no. 60/159.033. attorney 
35 docket no. 25791.37. fited on 10/12/1999: and (16) U.S. provistonai patent 
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application no. 60/165,228. attorney docket no. 25791.39, filed on 11/12/1999» the 
disclosures of which are Incorporated herein by reference. 

The anchoring device 1035 is coupled to the first support meml>er 1020. 
The janchoring device 1035 is preferably adapted to be controHably coupled to the 
expandable tubular member 1040 and the open hole welibore sedion 1005. In this 
manner, the anchoring device 1035 preferably controllabty anchors the expandable 
tubular member 1040 to the opBn hole wellbme section 1005 to fedlitate the radial 
expansion of the expandable tubular member 1040 by the axial displacement of the 
e3q)ansion ccme 1030. 

in a preferred embddimmt, the anchoring device 1035 includes one or nme 
expandable elements 1060 mat are adapted to oontrollably extend from the body of 
the anchorbig device 1035 to engage both the flexibto coupling element 1055 and 
the open hole weiibore section 1005. In a prefennBd embodiment the expandable 
elements 1060 are actuated using fluUlc pressure. 

In a preferred embodiment, the anchoring device 1035 further Includes a 
fluid passage 1036 adapted to receive a ball plug or other similar vaMng element 
In this marmer» fluidic materials can be exhausted from the anchoring device 1035 
and the fluid passage 1036 can be oontrollably plugged. In a preferred embodiment, 
the anchoring device 1035 is any one of the hydrauliraliy actuated padcers 
commerdaily available from Haniburion Energy Services or Balcer-Hughes, nK)dlfied 
in accordance with the teachings of the present disclosure. 

In a prefened embodiment, the anchoring devices 135, 235. and 330 are 
also nrxxJified to includes a fluid passage that can be controliably plugged i\ order to 
pennit fluidic m^riats to be exhausted from the anchoring devices 135, 235. and 
330. 

The expandable tubular member 1040 is removably coupled to the 
expansion cone 1030. The expandable tubular, member 1040 is further preferably 
coupled to the flexible coupling eiernent 1055. 

In a preferred embodiment, the expandable tubular member 1040 further 
Includes a lower section 10^, an intemnediate section 1070, and an upper section 
1075. In a preferred embodiment, the lower section 1065 Is coupled to the flexible 
coupling etement 1055 in order to provide anchoring at an end porHon of the 
expandable tubularmember 1040. In a pr^rred enrrtxxiiment, the wall thicknws of 
the lower and Infermediate sections, 1065 and 1070. are less than the waH thidcness 
of the upper section 1075 in order to ofrtimaliy couple the radially expanded portion 
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of the expandable tubular member 1040 to the wellbore casing 1000 and the open 
hole wellbore section 1 005. 

In a preferred embodiment, the expandable tubular member 1040 Is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 
5 patent application serial no. 09/454,139. attorney docket no. 25791.3.02. filed on 
12«/1999. which claimed the benefit of the fOing date of U:S. provisional patent 
application no. 60/111.293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utilily patent appiicatkm serial no. 09«10,913. attorney docket no. 25791.7.02, filed 
on 2«3«000. whk:h claimed the benefit of the filing date of U.S. provisional 
10 appncatkm no. 60/121.702. filed on 2^5/1999: (3) U.S. utiltty patent appiicatk>n 
serial no, 09/«>2.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. prcyvisk)nal applicatton no. 60/1 19.61 1. 
attorney docket no. 25791 .8; (4) U.S. utHity patent application serial no. 09/440.338, 
attorney docket no. 25791.9.02, filed on 11/15/1999. which daimed the benefit of 
15 the filing date of U.S. provlstonal applteatioh no. 60/108.558, attorney docket no. 
25791.9, filed on 1 1/16.1998; (5) U.S. pioviskMiai patent applteatton no. 60/183,546, 
filed on 2/18/2000: (6) U.S. utility patent appOcatton no. 09/523,460. attorney docket 
no. 25791.11.02. filed on 3/1W2000. whteh claimed the benefit of the fiflng data of 
U.S. provlskjnal application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
20 application no. 09/512.895. attorney docket ho. 25791,12.02. filed on 2/24«)00. 
whfch claimed the benefit of the filing dates of U.S. provlstonal applicafion no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. prDvisk>nal 
application no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09^11.941. attorney docket no. 25791.16.02. filed on 
S5 2«4«000. which claimed the benefit of the filing date of U.S. provistonal serial no. 
60/121,907. attorney docket no. 25791.16. filed on 2«56/1999; (9) U.S. utility patent 
applcation no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7. 2000. 
whfch daimed the benefit of the filing date of U.S. provlstonal patent appllcatioii 
serial no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
0 utility patent appllcatton no. 09/559,122, attomey dodcet no. 25791.23.02, filed on 
4/2612000. which daimed the benefit of the filing date of U.S. provisional applteatton 
no. 60/131,106, attomey docket no. 25791;23, fited on 4/26/1999; (11) U.S. 
provlstonal applteatton no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provlstonal applteatton no. 60/143.039. attomey docket no. 
5 25791.26. filed on 7/9/1999; (13) U.S. provistonal patent applicattori serial no. 
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60/162.671. attorney docket no. 25791.27. fried on 11/1/1999; (14) U.S. provisional 
appKcatien no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159.033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisfonal patent application no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1909. the disclosures of which are 
incorporated herein by reference. 

in a preferred embodiment, the expandable tubular member 1040 is further 
provided in accordance with the teachings of embodiments of expandable tubular 
members described above and illustrated in FIGS. 5-8. 

The upper sealing members 1045 are coupled to the outer surfece of the 
upper portion 1075 of the expandable tubular member 1040. The upper sealing 
members 1045 are preferably adapted to engage and fluididy seal the interface 
between the rediaHy expanded expandable tubular member 1040 9nd the welibore 
casing 1000. In a preferred embodiment, the apparatus 1015 includes a plurality of 
upper seaUng members 1045. 

The lower seaHng members 1050 are coupled to the outer surface of the 
upper portion 1075 of the expandable tubular member 1040. The kywer sealing 
members 1050 are preferably adapted to engage and fhiidiciy seal the interf^ 
between the radially expanded expandable tubular niember 1040 and the open 
weBbore sectkm 1005. In a prefenwl embodiment, the apparatus 1015 inchides a 
plurality of tower sealing members 1050. 

The flexible coupUng elennent 1055 is coupled to the lower portton 1065 of 
the expandable tubular member 1040. The flexible coupHng element 1055 is 
preferably adapted to radially expanded by the anchoitng device 1035 into 
engagement within the walls of the operi hole welibore sectton 1005.. In this 
manner, ttie lower portion 1065 of the expandable tubular member 1040 is coupled 
to the wals of the open hole welibore scictton 1 005. In a preferred embodiment, the 
flexibte coupling element 1055 is a stotled tubular member. In a preferred 
embodiment, the flexible coupling element 1055 Includes dne or more hook 
elements for engaging the wirils of the open hole wellboie section 1005. 

As fflustraled in FIG. 10a. the apparatus 1015 is preferably positioned with 
the expandable tubular member 1040 posittoned in overlapping relatton vvHh a 
portfan of the weHbore casing 1000. In this manner, the radially expanded tubular 
member 1040 is coupled to the tower portion of the welibore casing 1000. In a 
f^efened embodiment the upper sealing members 1045 are positioned In opposing 
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relation to the lower portion of the wellbore casing 1000 and the lower sealing 
mewbers 1050 are positioned in opposing relation to the walls of the open hole 
ynmoTB section 1005. In this manner, the Interface between the radially expanded 
tubular member 1040 and the wellbore casing 1000 and open hole wellbore section 
1005 is optbfnaily flui(ficiy sealed. 

As Nlusirated in FIG. 10b. in a preferred embodiment, a quantity of a nofv 
hardenaWe fluidic material is then injected into and then out of the apparatus 1015. 
In a prefened embodiment, the non^tardenaUe material Is discharged from the 
apparatus 1015 using the valveable flow passage 1065. The non4iardenabie fluidic 
material may be any humber of conventionai commercially avaiiabie fluidic materials 
such as. for example, drilling mud. 

As Hlustratod in FIG. lOc. m a preferred embodiment, a quantity of a 
hardenable fluidic sealing m&terial is then irijected into and out of the apparatus 
1015. in a prefened embodiment, the hardenable fluidic sealing material te 
exhausted from the apparatus 1015 using the valveable flow passage 1065. In a 
preferred iambodiment. the hardenable fluidic sealing material is permitted to 
comptetely fill the annular space between the tubular member 1040 and the open 
hole wellbore section 1005. The hardenable fluidic sealing material may be any 
number of conventional commercially avaiiabie materials such as. for exampte. 
20 cement, slag mix and/or epoxy resin. In this rnanner, a fluidic sealing annular 
etoment is provided around the radially expanded tubular rromber 1040. 

As illustrated in FIG. iOd. in a preferred embodiment, another quantity of a 
non^iardenabte fluidic material is then injected into and out of the apparatus 1015. 
In a pref^ embodiment, a ball plug or dart 1080. or other similar fluid passage 
25 Woddng device, is pboed into the non-hardenabte fluid material, in a preferred 
embodiment, the baH plug lOSO then seate In and seals off the valveabte fluid 
passage 1065. In tWs manner, the anchoring device 1035 Is then pressurized to 
anchor the tubular member 1040 to the open hote wellbore section 1005. 

In an «ltematlve embodimerrt. the valveabte fluid passage 1085 Includes a 
remote or pressure activated valve for sealing off the valveabte fluid passage 1065. 

As Illustrated in FIG. lOe. in a preferred erhbodlment. the apparatus 1015 is 
then anchored to the open hote wellbore aaction 1005 using the anchoring device 
1035. In a preferred embodiment, the anchoring device 1035 Is pressurized and the 
expandabte element 1060 is radially extended from the anchoring device 1035 
causing the flexibte coupling element 1055 to radtelly expand into intimate contect 
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with the walls of the open hole weObore section 1005. In this manner, the lower 
section 1065 of the expandable tubular member 1040 is removably coupled to the 
walls of the open hole wellbore section 1005. 

As illustrated In FIG. lOf. the expansion cone 1030 is then axially displaced 
by applying an axial force to the second support member 1025. In a preferred 
embodiment, the axial displacement of the expansion cone 1030 radially expands 
the exparKlable tubular member 1040 into intimate oontect with the walls of the open 
hole weltbore section 1005. 

In an aKemative embodiment, as Ulustrated in FIG. lOg. the axial 
dsplaqement of the expansion cone 1030 is enhanced by injeding a pressurized 
fluidic material into the annular space between the firet support member 1020 and 
the second support member 1025. In this manner, an upward axial force is applied 
to the lower annular face of the expansion cone 1030 using the pressurizad fluidic 
material. In this manner, a temporary need for inoeased axial force ditfing the 
radial expansion^prooess can be Msiiy satisfied. 

in a prefsrred endxxfiment. the hardenaUe fluidic sealing material Is then 
pennitted to al teast partial cure. 

As illustrated in FIGS. lOh and lOi, afler tKe expandable tubular member . 
1040 has been radialiy expanded by the axial displacemerit of the expansion cone 
1030. the first support member 1020 and the emchoring device 1035 are preferably 
removed from expandable tubular member 1040 by de-pressurtdr^ ttie anchorir^ 
device 1035 and then lifting the first support member 1020 and anchoring device 
1035 from th6 wellbore casing 1000 and the open hoie wellbore section 1005. 

In a pretened embodiment, the resulting new section of wellbore casing 
includes the radially expanded tubular meinber 1040 and the outer annular layer of 
the cured fluidic Sibling material. In this nwnner, a new section of wellbore casing 
is optimally provided. More generally, the apparatus 1015 is used to form and/or 
repair weJibom casings, pipelines, and stoictural supports. 

Rsfwrmg to RQS. 11a to 11g, an attemative embodiment of an apparatus 
and method for aNq>iing an expahdabto tubular meiTri)er to a preexsting stmcture 
wiH now be described. Referring to Fig. 11a. a wellbore casing 1100 is positioned 
within a subtenanean fortnatioh 1 105. The wellbore casbig 1 100 may be positioned 
h any orientation ftam the vertteal direcUcm to the horizontal direction. The wellbore 
casing 1100 further includes one or more openings 1110 that may have been the 
result of unintentional damage to the wellbore casing 1100, or due to a prior 
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peifbrafon or fracturing operation performed upon the surrounding subterranean 
formatton 1 105. As will be recognized by persons -having ordinary sidU in the art, the 
openings 1110 can adversely affect the subsequent operation and use of the 
weHbore casing 1 100 unless they are sealed off. 
5 In a preferred ennbodlment. an apparatus 1115 is utilized to seal off the 

openings 1110 in the wellbore casing 1100. More generally, the apparatus 1115 Is 
pretorably utiiized to form or repair vimllbore casings, pipelines, or structural 
si^iports. 

The apparatus 1115 prefiBrably includes a first support member 1120, a 
10 second support member 1125. an expansion cone 1130. an a)ichoring device 1135. 
and expandable tubular member 1 140. anc| one or more sealing members 1 1 45. 

The first support member 1120 is preferably adapted to be coupled to a 
surface location; T!» first support member 1 120 is further ooupted to the anchoring 
device 1135. The first support member 1120 is preferably adapted to convey 
15 pressurized fluidic materials and/or electrical cuneht and/or communication signals 
from a surface location to the anchoring device 1135. The first support member 
1 120 preferably has a substantially, hollow annular cross sectional shape. The fiist 
support member 1120 may. for example, be fabricated from conventional 
commercial^ avaiiabie slick wire, braided wire, colled tubing, or drUiir^ stodc 
material. 

The second support member 11 25 Is preferably adapted to be coupled to a 
surface, location. The second support member 1125 is further coupled to the 
expansion cone 1130. The second support member 1125 Is preferably adapted to 
pennit the expansion cone 1130 to be axially displaced relative to the first support 
member 1120. The secmd support member 1125 may. for example, be 
conventionai commercially available sikk wire, braided vnre. colled tubing, or drilling 
stock materia. 

in a preferred embodbnent. the firet support member 1120 is coupled to a 
surface locafion by a slip joint and/or sliding sleeve apparatus that is concentrically 
coupled to the second support member 1 1K. 

The expansion cone 1130 is coupled to the second support manner 1125. 
The expansion cone 1 130 is preferably adapted to radially expand the expandable 
tubular member 1 140 when the expansion cone 1 130 fe axially displaoed relaUve to 
the expandable tubular member 1140. In a prefened embodiment, the expansion 
cone 1 130 Is provided substantially asxilsdosed in one or more of the fbUowing: (1) 
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U.S. utility patent appHcatlon serial no. 09/454,139. attorney docket no. 25791.3.02. 
filed on 12/3/1999. wtiich claimed the benefit of the filing date of U.S. provisionat 
patent appBcation no. 60/111.293, attorney docket no. 25791.3. filed on 12/7/1998; 
(2)>U.S. utiUty patent appUcatlon serial no. 09/510,913. attonrwy docket no. 
25791.7.02. filed on 2/23/2000. whteh claimed the benem of the filing date of U.S. 
provisional application no. 60/121,702. filed on 2/25/1999; (3) U.S. uUllty patent 
application serial no. 09/502,350. attorney docket no. 25791.8.02, filed on 
2/10/2000, wWch dainted the lienefit of the filing date of U.S. provisional application 
no. 60/119,61 1. attorney docket no. 25791.8; (4) U.S. utility patent application serial 
no. 09/440,338, attorney docket no. 25791.9.02. filed on 11/15/1999, wf>lch claimed 
the twnem of the filing date of U.S. provistonai appOcalibn no. 60/108,558, attorney 
docket no. 25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 
60/183,546, filed on 2/18/2000; (6) U.S. utifity patent applk»tk)n no. 09/523,460. 
attorney docket no. 25791.11.02, filed on 3/10/2000, which claimed the lieneflt of 
the filing date of U.S. provisional applteatton no. 60/124,042, filed on 3/11/1999; (7) 
U.S. utility patent appDcation no. 09/512.895. attorney docket no. 25791.12.02. filed 
on 2/24/2000. whteh claimed the tjeneflt of the fiflng dates of U.S. provistonal 
applk»tibn no. 60/121.841. attomey docket no. 25791.12. filed on 2/26/1999 and 
U.S. provistonal appHcatton no. 60/154.Ci47. attomey docket no. 25791.29, filed on 
9/16/1999; (8) U.S. utility appTicatton no. 09/511.941, attomey docket no. 
25791.16.0:^, filed on 2/24/2000, which claimed the l>enefit of the filing date of U.S. 
provistonal serial no. 60/121,907, attomey docket no. 25791.16, filed on 2/26/1999; 
(9) U.S. utility patent applicatton no. 0W588.946. attorney docket no. 25791.17.02. 
filed on June 7. 2000. which claimed the t)enefit of tiie filing date of U.S. proviskmai 
patent application serial no. 60/137.998. attomey docket no. 25791.17, filed on 
6/7/1999; (10) U.S. utility patent application no. 09/559.122, attomey docket no. 
25791.23.02, filed on 4/26/2000. which claimed ttie t)enefit of the filing date of U.S. 
provistonal applicatton no. 60/131,106. attomey docket no. 25791.23. filed on 
4/26/1999; (11) U.S. provisional applicatton no. 60/146,203. attomey docket no. 
25791.25. filckl on 7/29/1999; (12) U.S. provisionial applicatton no. 60/143.039. 
attomey docket no. 25791.26. filed on 7/9/1999; (13) U.S. provistonal patent 
appflcatton serial no. 60/162.671. attomey docket no. 25791,27. filed on 11/1/1999; 
(14) U.S. provistonal applicalton no. 60/159,039, attomey docket no. 25791.36, filed 
on 10/12,1999; (IS) U.S. provistonal patent application no. 60/159,033. attomey 
docket no. 25791.37, filed on 10/12/1999; and (16) U.S. provistonal patent 
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application no. 60/165.228. attorney docket no. 25791.39. filed on 1V12/1999, the 
disctosures of which are incorporated herein by reference. 

The anchoring device 1135 is coupled to the first support memtwr 1120. 
The anchoring device 1135 is preferably adapted to be controliaWy coupled to the 
5 expandable tubular member 1 140 and the weitbore casing 1 100. In this manner, the 
anchoring device 1135 preferably controllably anchors the expandable tubular 
member 1140 to the wellbore casing 1100 to facilitate the radial expansion of the 

expandabte tubular nwmbef 1140 by the axial displacement of the expansion cone 
1130. in a piefiBfred embodHnent. the anchorfng device 1 135 includes one or more 

10 wqwndabte elements 1150 that are adapted to controllably axtend 

anchoring device 1135 to engage both the expandable tubular member 1140 
and the wellbore casing 1100. In a preferred embodiment, the expandable elements 
1150 are actuated using fiuidie pressure. In a preferred embodiment, the anchoring 
device 1 135 is any one of the hydrauiicaily actuated packers commercially available 

15 from Halliburton Bneigy Services or Baker-Hughes modified In accordance with the 
teachings of the present disdoeure. 

The .expandable tubular member 1140 is removal^ coupled to the 
expanskMi cone 1130. The expandable tubular member 1140 is further preferably 
adapted to be rofnovably coupled to the expandable elements 1 1 50 of ttie anchoring 

20 devk» 1135. In a preferred embodbnent, the expandable tubular member 1140 
includes one or more anchoring windows 1155 for pemiitting the expandable 
^ments 1150 of the anchoring device 1135 to engage the wellbore casing 1100 
and the expandable tubular member 1140. 

In a prefemed embodiment, the expandable tubular member 1140 further 

25 includes a bwer section 1160, an intennediate section 1165. and an upper section 
1170. In a prefsned embodiment, the lower section 1160 rests upon and is 
supported by the expanskm oone 1130. In a prieferred embodiment, the 
intennediate sectton 1 165 includes the anchoring windows 1 155 in order to provide 
anchoring at an iitennedicrte portkm of the expandable tubidar mendier 1140. 

30 .In a piefaned entfxxRment. the expandable tubular member 1140 is further 

provMed substantial^ as disctosed In one or more of the following: (1) U.S. utility 
patent applteatfoh serial no. 09W54.139. attorney docket no. 25791.3.02. filed on 
12/3/1999, whte^ claimed the benefit of the filing date of U.S. provistonal patent 
appHcatkMi no. 60/1 1 1,293. attorn^ docket no. ^791.3. filed on 12/7/1998; (2) U.S. 

35 utility patent applteatkm serial ho. 09/510.913. attorney docket no. 25791.7.02. filed 
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on 2/23^000. which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702, filed on 2/25/t999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date <rf U.S. provisional application no. 60/119,611. 
atbxney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney docket no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 
the fBing date of U.S. proviskwial applnatkm rw. 60/108.558. attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. proviskmal patent appllcatkin no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent appllcalton no. 09/523.460, attomey docket 
no. 25791.11.02, filed on 3/10/2000. which claimed the benefit of fiie filing date of 
U.S. prayistonal application no. 60/124.042, filed on 3/1 1/1999; (7) U.S. utility patent 
appHcatton no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provistonal appllcatton no. 
60/121,841, attomey docket no. 25791.12, filed on 2/26/1999 and U.S. proviskmal 
appBcatton no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appKcatnn np. 09/511.941. attomey docket no. 25791.16.02. filed on 
2C4ffi000. which claimed the benefit of the fiftig date of U.S. piovistonal serial no. 
60/121.907. attomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. ufilHy patent 
applicatkm no. 09/588.946. attomey docket no. 25791.17.02. filed on June 7. 2000. 
which claimed the beneifit of the filing date of U.S. provistonal patent application 
serial no. 60/137,998. attomey docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122. attomey docket no. 25791.23.02, filed on 
4/26/2000. which claimed the benefit of the fiHng date of U.S. provisk>nal applteation 
no. 60/131,106, attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional applicatton no. 60/146,203, attomey docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional appHcatlon no. 60/143,039, attomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistorial patent application serial no. 
60/162.671. attomey docket no. 25791.27, filed on 11/1/1999; (14) U:S. provistorial 
appfcatlon no. 60/159,039. attwney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent applkation no. 60/159.033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. proviskMial patent appltoatton no. 60/165,228, 
attorney docket no. 25791.39, filed on 1t/1»1999, the dlsdosures of which are 
btooipoiBted herein by reference. 

The ieaHnji members 1145 are coupled to the outer surface of the 
expandable tubular member 1140. The sealing members 1145 are preferably 
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adapted to engage and fluididy seal the Interface between the radiaHy expanded 
expandable tubular member 1140 and the wellbore casing 1100. In a preferred 
embodiment, the apparatus 1 1 15 includes a plurality of sealing members 1 145. In a 
preferred embodinfwnt. the sealing members 1 145 surround and Isolate the opening 
1110. 

As mustra^ in FIG. 1 la. the apparatus 1115 is preferably positioned witNn 
the welttMm casing 1100 with the expandable tubular menfiber 1140 positioned In 
opposing relation to the opening 1110. In a preferred embodiment, the apparatus 
1115 includes a plurality of seaUng members 1145 that are positioned above and 
below the opening 1110. In this manner, the radial expansion of the expandabte 
tubular member 1 140 optfmally ftuididy isolates the opening 1110. 

As illustiated In FliS. lib. the apparatus 1115 is then anchored to the 
wellbore casing 1100 using the anchoring device 1135. In a preferred embodiment, 
the anchoring device 1135 is pressurized and the expandable element 1150 is 
extended from the anchoring device 1135 through the corresponding anchoring 
window 1 155 in the expandabte tubuter member 1140 Into intimate contact with the 
weHbore casing 1100. In this manner, the Inlennediato section 1165 of the 
expandabte tubular member 1140 is removably coupted to the wellbore casiiHl 1100. 

In an alternative embodiment, a compresslbte cement and^ epoxy is then 
injected into at least a portion of the annular space between the unexpended portion 
of the tubuter member 1140 and the wellbore casing 1100. The compresslbte 
cement and/or epoxy is then permitted to at teast partially cure prior to the initiation 
of the radtel expansion process. In this mariner, an annular sbructurei support and 
HvSdut seal is provided around the tubuter member 1 140. 

As Hiustrated In RG. lie, in a preferred embodiment, the expansion cone 
1130 te then axtelly displaced by applying an axtel foioe to the second support 
member 1 125. In a preferred.emboifiment. the axtel dteplacement of ttw expansion 
cone 1130 radteily expands the lower section 1160 of the expandabte tubular 
member 1140 Into intimate contact with.the waUs <rf the wellbore or the welltrare 
casing 1100. 

As OhJsiFated in FiG. lid. in a prefened ernbodinrient, the axial dteptecement 
of the expansion cone 1130 te stopped once the expansion cone 1 130 contacte ttw 
lower portion of the anchoring devtee 1135: 
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As illustrated in FtG. He. In a preferred embodHnent the anchoring device 
1135 is then decoupled from the weHtMre casing 1100 and the expandable tubular 
member 1140. 

As illustrated in FIG. 11f, in a preferred embodiment, the axtal displacement 
of the expansion cone 1130 is then resumed. In a preferred embodiment, the 
anchoring device 1135 is also axial displaced. In this manner, the lower section 
1160 of the expandable tubular member 1140 is self-anchored to the wellbore 
casing 1100. In a preferred embodinwit, the lower section 1180 of the expandable 
tubular member 1140 includes one or more outer rings or other coupling members 
to facilitate the self-anchofing of the lower section 1 160 of the expandable tubular 
member 1 140.10 the weVboire or the wellbore casing 1 100. 

As iHustrated in FIGS. 11g. after the expandable tubutar member 1140 has 
been completely radially expanded by the axial displacement of the expansion cone 
1130, the 1110 In the wellbore casing 1100 is sealed off by the radially expanded 
tubular member 1140. In this manner, repaire to the welltwre casing 1100 are 
optimally provided. More generally, the apparatus 11 15 Is used to repair or form 
wellbore casings, pipelines, and structural supports. In a preferred embodiment, the 
Inside diameter of thesradially experided tubular member 1140 is substantially 
constant 

Refening to FIGS. 12a to 12d. an aitemative embodiment of an apparatus 
and method for coupling an expandable tubular memlier to a preexisting structure 
wis now be described. Referring to Fig. 12a. a wellbore casing liOO is positioned 
within a subterranean fbnnation 1205. The weUbore casing 1200 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The weflbore 
casing 1200 further includes one or more opening 1210 that may have been the 
result of unintentional damage to the wellbore casing 1200, or due to a prior 
perfoation or fracturing operation perft)rmed upon the surrounding subterranean 
fbnnation 1205. As wiil be recognized by persons having ordinary skill in the art. the 
openings 1210 can adversely affect the subsequent operation and use of the 
weittxxe casing 1200 unless th^ are sealed off. 

In a preferred embodiment, an apparatus 1215 is utilized to seal off the 
openings 1210 in the wellbore casing 1200. More generally, the apparatus 1215 is 
preferably uUlized to ftxm or repair wellbore casings. pipeUnes. or stmctural 
supports. 
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The apparatus 1215 preferably Includes a support member 1220. an 
exparidable expansion cone 1225. an expandable tubular member 1235, and one or 
more sealing members 1240. 

The support member 1220 is preferably adapted to be coupled to a surfece 
5 location. The support member 1220 is further coupled to the expandable expansion 
oor« 1225. The support member 320 is preferably adapted to convey pressurized 
fluidte materials and/or etodricai. current and/or commuhlcatlon signals from a 
surtace location to the expandable expansion cone. The support member 1220 
may. for example, be conventional oommerdaliy available sHck wire, braided wire. 
10 coiled tubing, or drilling slock material. 

The expandable expansion cone 1225 is coupled to the support member 
1220. The expandable expansion cone 1225 Is preferably adapted to radially 
expand the exparidable tubular member 1235 when the expandable expansion cone 
1225 is axlaily displaced relative to the expandable tubular member 1235. The 
15 expandable expansion cone 1225 is further preferably adapted to radially expand at 
least a portion of the expandable tubular member 1235 when the expandable 
expansion cone 1225 Is oontroilably radially expanded. The expandable expansion 
cone 1225 may be any number of conventional commercially available radially 
expandable expansion cones. In a prefened embodiment the expandable 
20 expansion cone 1225 is provided substantially as disclosed In U.S. Patent No. 
6,348.095. the disclosure of which is incorporated herein by reference. 

In a preferred embodiment, the epcpansibn cone 1225 is further provided 
substantially as disclosed in one or more of the following: (1) U.S. utility patent 
application serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
25 12/3/1999. whid) claimed the benefit of the filing date of U.S. provisional patent 
application no. 80/1 1 1.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
uHlHy patent appllcatkm serial no. 09/510.913. attorney docket no. 26791.7.02. filed 
on 2/23«000. whteh claimed the benefit of the filing date of U.S. provisional 
application no. 80/121.702. filed on 2«5/1999: (3) U.S. utility patent appBcation 
30 serial no. 09«02.350. attorney docket no. 25791.8.02. filed on 2/100000. which 
claimed the benefit of the filing date of U.S. provistonal applicatton no. 80/119.611, 
attorney docket no. 26701,8; (4) US. utility patent applkatlon serial no. 09/440.338, 
attorney docket no. 25791.9.02, filed on 11/15/1999. whkii claimed the benefit of 
me filing date of U.S. provistonal application no. 60/108,558. attorney docket no. 
25791.9. fOed on 11/16.1998; (5) U.S. proviskmal patent appDeatton no. 60/183,546. 
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filed on 2/18/^)00; (6) U.S. utility patent application no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/10/2000« which daimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
appication no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
5 which daimed the l)enefit of the filing dates of U.S. provisional appDcatkm no. 
60^121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
' application no. 60/154,047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility applicatkm no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2^4/2000, which dainied the bmefit of the fiDng date of U.S. provisional serial r)0. 

10 60/121,907, attorney docket no. 25791 .16, filed on 2/26^1999; (9) U.& 

applkatkm no. 09/588.946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
which claimed the t>en^ of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utiDty patent appiicatkm no. 09/559,122. attorney docket no. 25791.23.02, filed on 

15 4/26/^)(K). which claimed the k)enefit of the filtr^ date of U.S. provistonal applteatlon 
no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisk)nal application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent appitoation serial no. 

20 60/162,671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791.36. fil^ on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on . 10/12/1999; and (16) U.S. proviskxial patent application no. 60/165,228. 
attorney docket no. 25791.39, filed on 11/12/19%, the disdosures of whteh are 

25 incorporated herein by reference. 

The expandable tubular member 1235 is removably coupled to the 
expansion cone 1225. In a prefenred embodiment, ttie expandable tubular member 
.1235 indudes one or more engagement devices 1250 that are adapted to couple 
and penetrate the welibore casing 12CK). In this manner, the e}4>andable 

30 tubiter member 1235 is optimally coupled to tto welibore casing 1200. in a 
prefened embodbnent, the engagement ^vices 1250 indude teeth for biting into 
the surface of the weltbora casing 1200. 

In a preferred embodiment, the expandable tubular member 1235 further 
hdudes a tower section 1255, an intemnediate section 1260, arid an upper seiction 

35 1265. in a preferred embodiment, the tower section 1255 indudes the engagement 
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devices 1250 In order to provide anchoring at an end portion of the expandable 
tubular member 1235. In a preferred embodiment, the wali thickness of the lower 
and intermediate sections. 1255 and 1260. are less than the wall thickness of the 
upper secfion 1265 in order to optimally facilitate the radial expansion of the lower 
and Intermediale sedtons. 1255 and 1260. of the expandable tubular member 1235. 
In an altemaiive embodiment, the lower sectton 1255 of the expandable tubular 
member 1235 Is slotted In cider to optimally facilitate the radial expansk>n of the 
tower section 1255 of the expandable tubular member 1235 using the expandable 
expanskxn cone 1225. 

In a preferTBd embodiment, the expandable tubular member 1235 is further 
provided substantially as disdosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12«/1999. wMdi claimed the benefit of the fliing data of U.S. provisional patent 
appHcatnn no. 60/111.2W. attorney dodcet no. 25791.3. filed on 12/7/1998; (2) U.S. 
15. utility patent appHcatlon serial no. 09/510.913. attorney dodcet m 25791.7'.02. filed 
on 2/23/2000. whid> daimed the benefit of the fBng date of U.S. provisional 
applicatton no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02, filed on 2/10/2000, which 
daimed the benefit of the filing date of U.S. provisional appitoation no. 60/119.611, 
20 attorney dodtet no. 25791.8; (4) U.S. utility patent application serial no. 09|!440.'338,' 
attorney dod<et no. 25791.9:02. filed on 11/15/1999. whidi daimed the benefit of 
the filing date of U.S. provisional applicatkMi no. 60/108.558. attorney dodtet no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent appUcatmn no. 6W183.546, 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523.460. attorney dodtet 
25 no. 25791.1 1.02. filed on 3/10/2000. which daimed the benefit of the filing date of 
U.S. pravlstonal application nd. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09«12.895, attorney dodtet no. 25791.12.02. filed on 2/24«000, 
whtah claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841. attorney dodcet no: 25791.12. filed on 2/26/1999 and U.S. pn>visional 
30 appficafion no. 60^154.047. attorney dodcet no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09«11.941. attorney dodcet no. 25791.16.02. filed on 

2/24/2000. wWdi daimed the benefit of the filing date of U.S. provlstenal serial no. 
60/121.907. attorney dodcet no. 25791.16. filed on 2«J6/1999; (9) U.S. utmiy patent 
appikatton no. 09/588.946. attorney dodcet no. 25791 .17.02, filed on June 7. 2000. 
» whteh daimed the benefit of the fiUng date of U.S. provlstonat patent applicatton 
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serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000. which claimed the boiem of the filing date of U.S. provisional application 
no. 60/131.106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25.. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
applicatton no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
y.S. proviskinal patent application no. 60/159,033. attorn^ docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165.228, 
attorney docket no. 25791.39. filed on 11/12/1999. the disctosures of \Mhich are 
hworporafed herein by reference. • 

The sealing members 1240 are preferably coupled to the outer surface of the 
upper portton 1265 of the expandabfe tubular member 123S. The sealing members 
1240 are preferably adapted to engage and fluMidy seal the interftee between the 
radialiy expanded expandable tubular member 1235 and the wellbore casing 1200. 
In a preened embodiment, the apparatus 1215 includes a plurelity of sealing 
members 1240. In a prtferrad embodiment, the sealing members 1240 surround 
and teolate the opening 1210. ' 

As illustrated in FIQ. 12a. the apparatus 1215 preferably potittoned within 
the wellbore casing 1200 with the expandable tubular member 1235 posltioiied in 
opposing relatton to the opening 1210. In a preferred embodiment, the apparatus 
1215 includes a plurality of sealing members 1240 that are positioned above and 
betew the operiing 1210. in this manner, the radial expanston of the expandsA)ie 
tutHJiar member 1235 optimally fluididy isolates the opening 1210. 

As illustrated In FIG. 12b. the expandable tubular member 1235 of the 
apparatus 1215 is then anchored to the wellbore casii^ 1200 by expanding the 
expandabfe expanston cone 1225 into contSK^t with the tower section 1255 of the 
expandabfe tubutar n\an^ 1235. In a preferred enrtwdim^t the lower section 
1255 of the expandabfe tubular member 1235 . is radialiy expanded into intimate 
contact with the wellbore casing 1200. In a prsfsmd embodiment, the engagement 
devices 1250 are thereby coupled to. and at least partially penetrate into, the 
wellbore casing 1200. In this manner, the lower sedton 1255 of the expandable 
tubular member 1235 is optimaiiy ooupted to the wellbore casing 1200. 
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In an alternative emtxxJIment a compressible cement and/or epoxy is then 
injected into the annular space t>etween the unexpended portion of . the tubular 
member 1235 and the wellbore casing 1200. The compressible cement and/or 
epoxy may then be pennittBd to at least partially cure prior to the initiation of the 
5 radial expansion process. In this manner, an annular structural support and flukBc 
seal is provided around the tubular member 1235. 

As illustrated In FIQ. 12c the expandable expansion cone 1225 is then 
axiafly displaced by applying an axial force to the support member 1220. in a 
prefemad embodiment, the axial displaoement of the expansion cone 1225 radially 
10 expands the expandable tubular member 1235 Into intimate contact with the walls of 
the welHMre casing 1200. 

As illustrated in FIG. 12d. In a preferred embodiment, after the expandable 
tubular member 1235 has been radially expanded by the axial displaoement of the 
expandable expansion done 1235. the opening 1210 in the welibore casing 1200 Is 
15 sealed off by the radially expanded tubular member 1235. In this manner, repalre to 
the wellbore casing 1200 are optimally provided. More generally, the apparatus 
1215 is used to repair or fbnn weflbore casings. pipeHnes. and structural supports. 

Referririg to FIGS. 13a to 13d, an altematlve embodiment of an apparatus 
and method for coupling , an expandable tubular member to a preexisting stnicture 
20 will now be described. Referring to Fig. 13a. a wellbore casing 1300 Is positioned 
within a subterranean fwmation 1305. The wellbore casing 1300 may be positioned 
in any orientation from the vertical direction to the horrzontel direction. The wellbore 
casing 1300 further includes one or more openings 1310 that may have been the 
result of unintentional damage to the wellbore casing 1300. or due to a prior 
perforation or fifacturing operation perfonned upon the sunounding subterranean 
fonnaOon 1305. As wW be recognized by persons having ortinary sltiil in the art, the 
openings 1310 can adversely affect the subsequent operation and use of the 
weHbore casing 1300 unless they are sealed off. 

in a preferred embodment. an apparatus 1315 Is utilized to seal off the 
openings 1310 in the weUbore casing 1300. More generally, the apparatus 1315 is 
preferably utilized to fom or repair weUbore casings, pipelines, or. slmcturai 
suppprte. 

The apparatus 1315 preferably includes a support member 1320, an 
expansion cone 1325, an expandable tubular member 1335. a heater 1340. and one 
or more sealii^ membera 1345. 
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The support member 1320 s preferably adapted to be coupled to a surfeoe 
location. The support member 1320 Is further coupled to the expansion cone 1325. 
The support member 1320 is preferably adapted to convey pressurized fluidic 
materials and/or electrical current and/or communication signals firom a surfeoe 
location to the expansion cone 1325 and heater 1340. The support member 1320 
may. for example, be conventional commerdatly available slick wire, brelded wife, 
coiled tubing, or drilling stock material. 

The expanston cone 1325 is coupled to the support member 1320. The 
«(pansion cone 1^ Is preferably adapted to radially expand the expandable 
tubular, member 1335 when the expansion cone 1325 is axially displaced relative to 
the expandable tubular membw 1335. The expansion cone 1325 may be any 
number of conventkNial oommerdaily avaDabie expansion cones. 

In a prefened embodiment, the expanekm cone 1^ Is further provMed 
substantially as disclosed In one or more of the following: (1) U.S. utility patent 
applcatton serial na 09/454,130. atlomey docket no. 25791.3.02. filed on 
12/3/1999, wMch claimed the benefit of the filing date of U.S. proviskxtal patent 
appBcation no. 60/111.293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utilHy patent appOcatkm serial no. 09/510.913, attorney docket no. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
applicatkm no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent appiicatkm 
serial no. 09/502,350. attorney docket no. 25791.8.02, filed bn 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611. 
attorney docket no. 25791.8; (4) U.S. utility patent appiicatk>n serial no. 09/440,338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional appiicatfon no. 60/108.558. attorney docket no. 
25791.9, filed on 1 1/16.1998; (5) U.S. provistonal patent application no. 60/183,546. 
filed on 2/ia«2000; (6) U.S. utility patent appfioation no. 09/523,460, attorney docket 
no. 25791.11.02, filed on 3/102000, whteh claimed ttie benefit of ttie fiUng date of 
U.S. provisional appflcation no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney docket no. 25791.12.02, filed on 2/24/2000, 
whfch claimed the benefit of the filng dates of U.S. provistonal appiicatton no. 
60/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisk)nal 
appBcation no. 60/154,047. atlomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney docket no. 25791.16.02. filed on 
2/24/2000, whteh claimed the benefit of the filing date of U.S. provistonal serial no. 
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60/121.907. attorney docket no. 25791.16. fOed on 2«6/1999; (9) U.S. utility patent 
application no. 09/588.946. attorney dodiet no. 25791.17.02. filed on June 7. 2000. 
which dalmed the benefH of the filing date of U.S. provisional patent application 
serial no. 60/137.998. attorney dodcet no. 25791.17. filed on 6/7/1999; (10) U.S. 
5 utility patent application no. 09/559.122, attonriey docket no. 25791.23.02, filed on 
4i2Bf2000. which dainwd the twnem of the fiHng date of U.S. provisional applicatnn 
no. 60/131,106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional appRcatkm no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisftinai application no. 60/143.039. attorney docket no. 
10 25791.26. filed on 7/9/1999; (13) U.S. prpvistonai patent application serial no. 
60/162.871. attorney dodcet no. 25791.27. filed on 11/1/1099; (14) U.S. provistonal 
applteation no. 60/159,039. attorney docket no. 25791 .36, filed on 10/12,1999; (15) 
U.S. provistonal patent applteatkm no. 60/150,033. attorney dodwt no. 25791.37. 
filed on 10/12/1090; and (16) U.S. piovistonal patent appltoaUon no. 60/165.228. 
15 attorney HqtMt no. 25791.39. filed on 11/12/199&. ttw disdosures of whkii are 
incorporated herein by reference. 

The expandable tubular member 1335 ^ removably coupled to ttie 
expansion cone 1325. In a preferred enibodiment. thtf expandable tubular member 
1335 indudes one or more engagement devk»s 1350 that are adapted to couple 
20 with and penetrate ttie weUbore casing 1300. In ttiis manner, ttia expandable 
tubular member 1335 is optimally coupled to the wellbore casing 1300. In a 
preferred embodiment, ttie engagement deytoes 1350 ihdude teeth for biting into 
ttte surface of ttie wellbore casing 1 300. 

In a prefened embodiment, tt» expandable tubular member 1335 furtt»r 
25 indudes a tower section 1355. an Intemiediate section 1360. and an upper section 
1365. In a prefened embodiment, the lower sectfon 1355 indudes the engagement 
devices 1350 in order to provkfe anchoring at an end porttoh of the expandable 
tubular member 1335. In a preferred embodiment, ttie wan ttiickness of ttie lowi«r 
and intemwdiate secthm, 1355 and 1360, are less Oian ttie wail tttickness of ttie 
30 upper sedton 1365 in order to optimaliy fadlilatB ttie radial expanston of ttie lower 
and intonnediate sedtons. 1355 and 1360, of Ow expandabte tubular member 1335. 

In a preferred embodiment, ttie lower sedkm 1355 of ttie expandabte tubular 
member 1335 indudes one or more shape memory metal inserts 1370. in a 
preferred embodiment, the inserts 1370 are adapted to redialiy expand ttie kmer 
35 section 1355 of ttie expandable tubular member 1335 into Intimate contad witti ttie 
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wellbore casing 1300 when heated by the heater 1340. The shape memory metal 
ins^ 1370 be fabricated from any number of conventional commercially 
availabto shape memory alloys sudh as, for example, NiTi or NiTiNOL using 
conventional forming processes such as, for example, those described in U.S. 
5 Patent htos. 5,312.152, 5.344,506, and 5.718,531, the disclosures of which are 
incorporated herein by refwence. In this manrier. the shape memory metal Inserts 
1370 preferably radially expand the lower section 1355 of the expandable tubular 
mend)er 1335 yAm\ the inserts 1370 are heated to a temperature above ttieir 
transfomnation temperature using the heater 1340. In a prefenred embodiment the 

10 transfbmriation temperature of the inserts 1370 ranges from about 250* P to 490* F. 
In a preferred embodiment, the material composition of the lower section 1355 of the 
mpandaUe tubular member 1335 is furth«* selected to maximize the radial 
expansion of the lowfr section 1 355 during the transformation process. 

In a preferred embodiment; the. inserts 1370 are positioned within one or 

15 more oonesponding recesses 1375 provided in the lower sedton 1355 of the 
expandable tubular member 1335. AHematively, the inserts 1370 are completely 
contained within the lower section 1355 of the expandable tubular member 1335. 

In a preferred embodiment, the expandable tubular member 1335 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utility 

20 patent application serial no. 09/454,139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.S. provisicHial patent 
application no. 60/11 1,293, dttomey docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent apptteatton serial no. 09/510,913, attorney docket no. 257917.02. filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provteional 

25 applicatkxi no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, vvhich 
claimed the benefit of the filing date of U.S. provisional applteatton no« 60/119,611, 
attomey docket no. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440.338, 
atlomey docket no. 25791.9.02, filed on 11/15/1999. which daltned the benefit of 

30 the filing date of U.S. provisional application no. 60/108,558, attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent appticatK>n no. 60/183.546. 
fDed on 2/18/2000; (6) U.S. ufility patent application no. 09/523,460. attorney docket 
no. 25791.11:02, filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042, filed on 3/1 1/1999; (7) U.S. utility patent 

35 application no. 09/512,895, attomey docket no. 25791.12.02. filed on 2/24/2000, 
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which claimed the benefit of the filing dates of U.S. provisional application no. 
60/121.841, attomefy docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
appflcatlon no. 60/154.047. attorney docket no: 26791.29. filed on 9/16/1999; (8) 
U.S. utiiity application no. 09/511.941, attorney docket no. 25791.16.02. filed on 
2/24/2000, whteh daimed the ben^ of the filing date of U.S. provistonal serial no. 
60/121.907. attorney docket no. 25791.16, filed on 2^6/1999; (9) U.S. utilty patent 
appHcatkm no. 08/588,946, attorney docket no. 25791.17.02. filed on June 7. 2000, 
whkii daimed the benefit of the filing data of U.S. provisional patent appllcatkm 
serial no. 60/137.998. attorney dpcket no. 25791,17. filed on 6/7/1999; (10) U.S. 
utIHty patent application no. 09/559.122, attorney docket no. 25791.23.02. filed on 
4/26/2000. which daimed the benefit of the filing data of U.S. provistonal appHeatkm 
no. 60/131.106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provtetonal am^tkm no. 60/146.203. attorn^ docket no. ^91^25. filed on 
7/29/1999; (12) U.S. provisionai applh»tion no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. proviskmal patent appifeatkm seiial no. 
60/162.671i attorney docket no. 25791127. filed on 11/1/1999; (14) U.S. provistonai 
appHcation no. 60/159.039* attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent application no' 60/159,033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisfonal patent application no. 60/165,228, 
attorney docket no. 25791.39. filed on 11/12/1999, the disdosures of which are 
incorporated herein by reference. 

The heater 1340 is coupled to the support member 1320. The heater 1340 
is preferably adapted to oontrollably generate a tocalized heat source for elevating 
the temperature of the inserts 1370. in a prefened embodiment, the heater 1340 
Indudes a oonvanttonai Ihermostet control in order to control the operating 
ten^ratura. The heater 1340 is preferably ooritrolied by a surface control device in 
a oonvanttonai manner. 

The sealing members 1 345 are pr^er^ ooupted to the outer surface of the 
tq>per portton 1365 of the expmdable tubular member 1335. The sealing members 
1345 are jpteSenblf adapted to eng^ and fluldtely seal the interface between the 
radiaNy expanded expandabte tubular member 1335 and the wellbore casbig 1300. 
In a preferred embodiment, the apparatus 1315 indudes a pluraHfy of sealing, 
members 1345. in a prefened embodiment, the sealing members 1345 sunound 
and isolate the opening 1310. 
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As illustrated In FIG. 13a, the apparatus 1315 is preferably positioned within 
the welll)ore casing 1300 with the expandable tubular member 1335 positioned in 
opposing relation to the opening 1310. In a preferred embodiment, the apparatus 
1315 indiKtos a plurality of sealing members 1345 that are positioned above and 
bdow the opening 1310. In IMs manner, the radial expan^on of the expandable 
tubular member 1335 optimally fluldidy isolates ttte opening 1310. 

As nustrated in FIO. 1 3b. in a prsfwred embodiment, the expandable tubular 
member 1335 of the apparatus 1315 is then anchored to the wellbore casing 1300 
by radially expanding the inserts 1370 using the heater 1340. in a prefened 
embodiment, the expansion of the inserts 1370 causes the lower section 1355 of the 
mpandabie tubular member 1335 to contact the wellbore casing 1300. In a 
preferred embodiment, the engagement devices 1350 are ttiereby coupled to, and at 
feast partially penetrate into, the wailtxm casing 1300, In this manner, the lovrer 
section 1355 of the expendabte tidNjfer memb«- 1335 is of^mally coupled to the 
wellbore casing 1300. 

In an altematlva embodiment a compressibte cement and/or epo)^ is then, 
injected into the annular space between the unexpended portton of the tubulaf 
member 1335 and the wellbwe casing 1300. The oompresslbfe cement and/or 
epoxy may then be pemoitted to at feast partially cure prior to the initiation of the 
radial expansion process. In this manner, an annufer sitructural support and fluidic 
seal is provided around ttie tubufer member 1 335. 

As illustrated in FIG. 13c the expansion cone 1 325 is then axialiy displaced 
by applyir^ an axial force to the support member 1320. In a preferred embodiment, 
the axtel dispfecement of the e)9>ansion cone 1325 radially expands the expandable 
tubular irwmber 1335 Into intimate contact with the walls of the wellbore casing 
1300. 

As Mustrated in FIG. 13d. in a preferred endMXfiment. after the expandable 
tubular member 1335 has been oompletely ra(Hally expanded by the axial 
displacement of Ihe 'expansion obhe 1335. the opening 1310 in the wellbore casing 
1300 fe sealed off by the radfelly expcmded tubufer member 1335. In this manner, 
repairs to the WBHbore casing 1300 are optimally . provided! More genially, the 
apparatus 1315 » used to repair or form wellbore casings, pipelines, and structural 
supports. 

Referring to FIGS. 14a to.14g. an altefnative embodiment of an apparatus 
and method for coupling an expandabte tobidar member to a preexisting structure 
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will now be described. Referring to Fig. 14a. a wellbore casing 1400 is positioned 
within a subtenranean formation 1405, The weBbofB casing 1400 may be positional 
ki any orientation from the vertical direction to the horizontal direction. The wellbore 
casing 1400 further Includes one or more openings 1410 that may have been the 
result of unintentional damage to the wellbore casing 1400, or due to a prior 
perforation or fracturing operatidn perfomned upon the surrounding subterranean 
fbrmatton 1405. As will be recognized by persor^ having ordinary sidll In the art, the 
openings 1410 can CKlversely affect the subsequent operation and use of tlie 
weiR)or8 casing 1400 unless they aiB seal^ off. 

In .a preferTBd embodiment, an apparatus 1415 is utilised to seal off the 
openings 1410 in the wellbore casing 1400. More generally, the apparatus 1415 is 
preferably utiHzed to fomi or repair weilbore casings, pipelines, or structural 
supports. 

The apperatais 1415 pntferaUy includes a first support member 1420, a 
second support member 1425, a coupling 1430. an expandable tubular member 
1435, an expansion cone 1440. a third support member 1445. and a packer 1450. 

The first support member 1420 is preferably adapted to be coupled to a 
suriace location. The support memb^ 1420 is further coupled to the expansion 
cone 1440, The first support member 1420 is preferably adapted to convey 
pressurized fluidic rraterials and/or electrical current and/or oomnriunication signals 
from a surfece location to the expansion cwie 1440 and the packer 1450. The flret 
support member 1420 may, for example, be conventional commercially available 
slide wire, braided wire, coiled tubing, or drilling stodi material. 

The second support member 14:^ is preferably adapted to be coupled to a 
surfece localion. The support member 1425 is further coupled to the coupling 1430. 
The first support menrd)er 1425 is preferably adapted to convey pressurized fluidic 
matertals and/or electrical current and/or communication signals from a surfece 
tocatiori to the oouf^ng 1430. The second support member 1425 may, for example, 
be conventional conmerciaiiy available sHck wire, bnsdded wire, coiled tubing, or 
drilling stock material. 

The coupling 1430 coupled to the second support member 1425. The 
coupHng 1430 further preferably removably coupled to the expandable tubular 
membw 1435. The coupling 1430 may be any number erf conventional 
omnmercialiy available passive or actively controlled coupling devices such as, for 
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example, packers or slips. In a preferred onbodlment, the coupling U30 is a 
mechanical slip. 

The expandable tubular member 1435 is removably coupled to the coupling 
1430. In a preferred embodiment, the expandable tubular member 1435 Includes 
one or more engagement devices that are adapted to couple with and penetrate the 
weHbore casing 1400. in this manner, the. expandable tubular member 1435 is 
opt^ly coupled to the wellbore. casing 1400. In a preferred embodiment, the 
engagement devices indwle teeth for bitfng into the surface of the wellbore casing 
1400. In a prefBrred onbodiment. the expandabie tubular member 1435 further 
includes one or more seabig members on the outside surface'df the expandid>le 
tubular member 1435 in older to opHmaily seal the! Interface between the 
expandable tiriMilar mrnnber 1435 and the weltt)ore casing 1400. 

In a prefBrred embodiment, the expandabfe tubular member 1435 is further 
provided substandaHy as disclosed in one or more of the fbUowIng: (1) US. utility 
patent application serial no. 0g/454,13&, attorney dodcet no. 25^1.3.02. filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111.293. dtlomey docket no. 25791.3, IRed on 12/7/1998; (2) U.S. 
utility patent applicatnn serial no. 09/510.913. attorney docket na 257917.02. fBed 
on 2^3/2000. wMch claimed the benefit of the filing date of U.S. pn»dsionai 
application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000, whteh 
claimed the benefit of the filing date of U.S. provisional appileatton no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent applteation serial no. 09/440,338, 
attomey docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional application no. 60/108.558. attomey docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546. 
filed on 2/18/2000: (6) U.S. utility patent applkatkxi no. 09/523.460. attomey docket 
no. 25791. Ii.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provishmal appHcatton no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
appiicalton no. 09/512.895. attomey docket no. 25791.12.02. filed on 2/24/2000. 
whteh claimed the benefit of the filing dates of U.8. provisfonal appllcallon no. 
to/121.841, attomey docket no. 25791.12. filed on 2/28/1999 and U.S. provisional 
appHcatlon no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applieatkm no. 09/511.941, attomey ck)cket no. 25791.16.02. filed on 
2/24/2000. which claimed the benefit of the filing dale of U.S. provistonal serial no. 
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60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
wlJich ctoimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137.998, attorney docket no. 2579t.17. filed on 6/7/1999; (10) U.S. 
utility patent appBcatton no. 09/S59,t22. attorney docket no. 25791.23.02, filed on 
4/26/2000, whteh daimed the benefit of the filing date of U.S. provisional appfication 
no. 60/131,106, attorney docket no. 25791.^. filed on 4/28/1909; (11) U.S. 
provistonal appllcatton no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisfcmal applteation no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent appTication serial no. 
60/16^671. attorney docket na 25791.27, filed on 11/1/1999; (14) U.S. provisional 
applteatkm no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provtekMid patent appUcatkm no. 60/159,033. attorney docket no. 25791.37. 
filed on 10/12/1999: and (16) U.S. provistorial patent applteatnn no. 60/165.228, 
attorney docket no. 25791.39. filed on 11/12/1999. the disctosures of which are 
incorporated herein by reference. 

The expansbn cone 1440 is coupled to the first support member 1420 and 
the third support member 1445. The expanston cone 1440 is prefsrabiy adapted to 
radially expand the expandable tubular member 1435 when the ^cpansion cone 
1440 is axiaiiy displaced reiativa to the expandable tubular member 1435. 

In a preferred embodiment, the expansion cone 1440 is providecl 
substantially as disclosed In one or more of the fbitow«ng: (1) U.S. utility patent 
Viriication serial no. 09/454.139, attorney docket no. 25791.3.02, filed on 
12/3/1999, whteh daimed the benefit of the filing date of U.S. provisional patent 
applcatlon no. 60/111,293. attorney dodcet no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. (»^10,913. attontey docket no. 25791.7.02. filed 
on 2/23/2000. which daimed the benefit of the filing date of U.S. provistonai 
appilcatkm no. 60/121.702. fited on 2/^5/1999; (3) U.S. utility patent applicatkjn 
serial no. 09/502.350. attorney docket no. 25791.8.02. fRed on 2/10/2000. which 
daimed the benefit of the filing date of U.S. provistonai appHcation no. 60/119.611. 
attorney docket no. i25791.8; (4) U.S. utility patent appHcatton sertei no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which daimed the benefit of 
the filing date of U.S. provistonai appflcatton no. 60/108.558. attomey docket no. 
25791.9, filed on 1 1/16.1998; (5) U.S. provistonai patent application no. 60/183,546, 
fited on 2/18/2000; (6) U.S. utUity patent appUcatton no. 09/523.460. attomey docket 
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no. 25791.11.02, filed on 3/10/2000. which daimed the benefit of the fiflng date of 
U.S. provisional application no. 60/124,042. filed on 3/1 1/1999; (7) U.S. utiity patent 
application no. 09/512,895, attorney docitet no. 25791.12.02, filed on 2/24/2000. 
which daimed the benefit (rf the filing dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisionai 
application no. 60/154.047. attorney dodcet no. 25791.29, filed on 9/16/1999; (8) 
U.S. utmty application nd 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. whteh daimed the tienelit of the filing date of U.S. provisional serial no. 
60/121.907. dttomey docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appKcalion no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7, 2000. 
which daimed the benefit of the filing date <a U.S. provistonal patent application 
serial no. 60/137,998. attorney docket no. 25791.17, fited «n 6/7/1999; (10) U.S. 
utiltty patent application no, 09/559,122. attorney docket no. 25791.23.02. fited on 
4/26/2000, whteh ckdmed tN benefit of the fMng date of U.S. proviskx^ {4}plteatk>n 
rio. 60/131.106, attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146.203. attorn^ docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional applicatton no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162,671, attonwy docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039; attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent applteatton no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165,228. 
attorney docket no. 2i5791.39. filed on 11/12/1999. the disdosures of which are 
incorporated herein by reference. 

The third support member 1445 is preferably coupled to the expanston cone 
1440 and the packer 1450. The third support niember 1445 is preferably adapted to 
convey pressurized fluMic materials and/or. electrteal currant andJat communication 
sigrads from a surtaoe location to flie pMker 1450. The third support member 1445 
may, for example, be conventional oonnnerciaiiy avallabte slick wire, braUed wire, 
coiled tobing, or drillbtg stock material. 

The padwr 1450 Is coupted to 0ie fliird support member 1445. The packer 
1450 is further preferably adapted to oontroitebiy coupled to the wellbore cssing 
1400. The packer 1450 may be any number of cbnventtonsd oommerdaBy available 
packer devices. In an alternative embodinfMnt, a bteiddw-, slipped cage assembly or 
liydrauHc s4>s may be substttuted for ttie packer 1450. 
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As illustrated in FIG. 14a, the apparatus 1415 is preferably posltlorwd within 
the wBlllxxa casing 1400 with the bottoin of the expandable tubular member 1435 
and the top of the expan^n cone 1440 positioned proximate the opening 1410. 

As inustrated in FIG. 14b, in a preferred embodiment, the padcer 1450 is 
then anchored to the wellbore casing 1400, In this manrwr, the expansion cone 
1440 is maintained In a substantiaily stationary position. 

As iliystrated in FIG. 14c laa prafiBrred embodiment, the expandable tubular 
member 1435 is then lowered towards the stationaiy expansion cone 1440; In a 
preferred embodiment, as illustrated in FIG. 14d. the loiver end of the eipandabie 
tubidar member 1435 impacts the expansion oona 1440 arMj is radtally expanded 
into contact with the wellbore casing 1400. in a preferred embodiment, the lower 
end of the expandable tubiiriar member 1435 includes one or more engagement 
devices for engaging the wdlbiwe casing 1400 In order to optimally couple the end 
of the expandable tubular monber 1435 to the wellbore casing 1400. 

In £01 alternative embodiment, a eompressitte cement and/or epoxy Is then 
injected Into the annular space beteveen the unexpended portion of the tulMjIar 
member 1435 and the wellbore casing 1400. The compressible cement and/or 
epoxy is then permitted to at least partially cure prior to the initiation of the radial 
expansion process. In this manner, an iannular structural support and fluidic seal to 
provided around the tubular member 1 435. 

As illustrated in FIG. 14e, in a prefened embodiment, the packer 1450 is 
decoupled from the wellbore casing 1400. 

As illustrated in FIG. 14f, in a prefemsd embodiment, the expansion cone 
1440 is then axiaily displaced by applying an axial force to the first support member 
1420. In a preferred embodiment, the axial displacement of the expansion cone 
1440 radially expands the expandable tubular member 1435 iritp intimate contact 
with the walls of the wellbore ca^ng 1400. In a prefened embddiment, prior to the 
initiation of fiie axial displao^rant of the »cpanslon cone 1440, the coupling 1430 is 
decoupled from the expaidable tubular rnember 1430. 

As illustrated in RG. 14g. in a prefen«d embodiment, after the expandable 
tubular member 1435 has been completely radially expanded by the axial 
displaoement of the expansion cone 1440, the opening 1410 in ttie wellbore casing 
1400 is sealed off by the radially expanded tubular member 1435. in Wto manner, 
repairs to the weObore casing 1400 are o|tf mally provided. More generally, the 

68' 



apparatus 1415 is used to repair or form wellbore casings, pipelines, and structural 
supports. 

Rafemng to FIGS. 15a to 15d, an alternative emtxxliment of an apparatus 
for coupling an expandable tutnilar memt>er to a preexisting structure will now be 
5 described. Refening to Rg. 15a. a wellbore casing 1500 is positioned within a 
subtenranean fonnation 1505. The weHbore casing 1500 may be positioned in any 
orientation from the vertical direction to the horizontal direction. The wellbore casing 
1500 further includes one or more openings 1510 that may have been the resi^ of 
unintentional damage to the wellbore casbig 1500, or due to a prior perforation or 
10 fracturing operation performed upon the sunnounding subtenrenean formation 1505. 
As wni be recognized by persms having ordinary skil in the art. the openings 1510 
can adverse^ affect the subsequent operation and use of the wellbore casing 1 500 
unless they are sealed off. 

In a preferred embodiment, an apparatus 1515 Is utilized to seal off the 
15 openings 1510 In the wellbore casing 1500. More generally, the apparahis 1515 is 
^ preferably utilized to fbnn or repair wellbore casings, pipelines, or stmdural 

. supports. 

The apparatus 1515 preferably includes a support member 1520, an 
expandable tubular member 1525, an expansion cone 1530, a coupling 1535, a 
r- 20 resillentanchor 1540, and one or more seals 1545. 

The support member 1520 is preferably adapted to be coupled to a surfece 
^ location. The support rramber 1520 is further coupled to the expansion cone 1530. 

The support member 1520 is preferably adapted to convey pressurized fluldic 
^ materials and/or electrical current and/or conmtnication signals from a surface 

25 location to the resilient anchor 1 540. The support member 1 520 may, for example, 
be conventional commercially available slick wire, braided wire, coBed tubing, or 
drilling stock material. 

The expandable tobular membisr 1525 te removably coupled to the 
J expansion cone 1530. In a prefmed einbodirnent the exparulable tobiriar rnember 

30 1525 indudes one or nrxmengagenrient devices that are adapted to couple w^ 
r penetrate the wellbore casing 1500. In this manner, the expandable tubular 

member 1525 opfimaliy coupled to the wellbore casing 1500. In a preferred 
r etnbodiment, the engagement devices include teeth for biting into the surface of the 

wellbore casing 1500. In a preferred ernbodHnient, the expandable tubular rramber 
p 35 1525 flntherindiMles one or rm>re sealing nriembere 1545 on theoutshle surface 
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the expandable tubular member 1525 in order to optimally seal the interface 
between the expandable tubular number 1525 and the wellbore casing 1500. 

In a preferred embodiment, the expandable tubular member 1525 includes a 
lower section 1550. an intennediate section 1555, and an upper section 1560. In a 
preferred embodiment, the waU thicknesses of the lower and Intennediate sections. 
1550 and 1555, are less than the wall thickness of the upper sectkw 1560 In order 
to ofitlmaily facHttate ttie radial expanston of the expandable tubular member 1525. 
In a prefisned embodiment, the sealing members 1545 are provkled on the outsUe 
surface of the upper secflon 1560 of the expandable tubular member 1525. In a 
prefwTBd embodknent. the reslDent anchor 1540 is coupled to the kMver section 
1550 of the expandable tubular member 15125 in order to optimally anchor the 
expandable tobular member 1525 to the weBbore casing 1500. 

In a prefenvd embodiment, the expandable tubular member 1525 is further 
provWedsubstantteHyasdisctosedlnoneprnrwrBofthefolkiwing: (1) U.S. ufiBly 
patent applcatkm serial no. 09/454,139. attorney docket no. 25791.3.02. filed on 
12W1999. whteh dalmed the benefit of the filing date of U.S. piovlstonal patent 
appBcatton no. 60/111,293. attorney docket no. 25791 .3. filed on 12/7/1998; (2) U.S. 
utlBty patent appficatkin serial no. 09«10,913. attorney docket no. 25791.7.02. filed 
on 2/23/2000, which claimed the beneltt of the filing date of U.8. provistonai 
applicatkjn no. 60/121,702, filed on 2/25/1999; (3) U.S.. utility patent applicatton 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provistonai applicatton no. 60/119,611, 
attomey docket ho. 25791.8; (4) U.S. utility patent appUcafion serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1909. whteh claimed \he benefit of 
ttie filing date of U.S. provistonai appltoatlon no. 60/108,558, attomey docket no. 
25791.9. fited on 1 1/16.1998; (5) U.S. provistonai patent applteatton no. 60/183,546. 
fited on 2/18e000; (6) U.S. ufiUty patent applteafion no. 09/523.460. attomey docket 
no. 25701.11.02. fited on 3/10^000. which claimed ttie benefit of the filing date of 
U.S. provistonai appBcatton no. 60^124.042, fitod on 3/11/1999; (7) U.S. ufility patent 
appUcatton no. 09/512.895. attorney docket no. 25791.12.02. fited on 2/24/2000. 
which claimed ttie benefit of ttie filing dates of U.S. provistonai appUcatton no. 
60/121.841, attomey docket no. 26791.12. fitod on 2/28/1999 and U.S. provisional 
applicatton no. 60/154,047. attomey docket no. 25791.29, fited on 9/16/1999; (8) 
U.S. utiUty applicatton no. 09«1 1.041. attomey docket no. 25791.16.02. fited on 
2Q4/2000. which dalmed ttte benefit of ttie filing date of U.S. provisional sertel no. 
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60/121,907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appBcatlon no. 09/588.946, attorney docket no. 25791.17.02, filed on June 7. 2000. 
wtiich claimed the benefit of the filing date of U.S. proviskMial patent ar^licat»n 
serial no. 60/137*998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122, attorney docket no. 25791.23.02. filed on 
4/26/2000. whteh dalmed the benefit of the filing date of U.S. provisional application 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
proviskMiai application no. 60/146,203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,049^ attoiriey docket no. 
25791^. filed on 7/9/1999; (13) U.S. provisk)nal patent applicatkin serial no. 
60/162.671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonai 
application no. 60/159,039. attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provistonai patent appHcaUon no. 60/159,033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistorial patent applteathm no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999. the disctosures of whkii are 
Incorporated herein ty reference. 

The«xpansh)n oone 1530 is coupled to the support member 1520 md the 
coupling 1535. The expanskm cone 1530 is preferably adapted to radially expand 
the expandable tubular member 1525 when the expansion cone 1530 is axially 
displaced relative to the expandable tubular member 1525. The expanston cone 
1530 may be any number of conventional conrnerdaiiy available expartion cones. 

In a preferred embodiment, the expanston cone 1530 is (»ovided 
substantially as disctosed in one or more of the foiiowing: (1) U.S. utility patent 
appHcation serial no. 09/454,139. attorney docket no. 25791.3.02, filed on 
12/3/1999, vkfhkJh claimed ttie benefit of tt^ filing date of U.S. provisional patent 
appltoation no. 60/11 1,293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent ai^ication serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000. which claimed tiie lienefit of the filing date of U.S. provistohal 
appfiCation no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent appHcation 
serial no. 09/502.350, attorney docket na 25791.8.02, filed on 2/10/2000. which 
Claimed the benefit of the filing date of U.S. proviskmd appiteation no. 60/119,61 1. 
attorney docket ho. 25791.8; (4) U.S. utility patent appUcation sertal no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. whkii claimed ttie benefit of 
the fBng date <rf U.S. provistond applteab'on no. 60/108,558. attorney docket na 
25791.9. flted on 11/16.1998; (5) U.S. provistonai patent appDcaUon no. 60/183.546. 
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filed on 2/18/2000: (6) U.S. utility patent application no. 09/523.460, attorney docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional application no. 80/124,042. filed on 3/11/1999; (7) U.S. utflity patent 
appOcaHon no. 09/512.895, attorney dodcet no. 25791.12.02, filed on 2/24/2000. 
5 which claimed the benefit of the filing dates of U.S. provisional appliration no. 
60/121.841. attorney docket na 25791.12. filed on 2/26/1999 and U.S. provisional 
applcatkm no. 80/154.047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.& utility appllcatkNi no. 09«11.941, attorney docket no. 25791.16.02, filed on 
2/2AI2DOO, ivhfch claimed the benefit of the filing date of U.S. provisk)nal serial no. 
10 80/121.907. attorney dopket no. 25791.16. filed on 2«6/1999; (9) U.S. utility patent 
appBcalton no. 09/588,946. attorney docket no. 25791.17.02, filed on June 7, 2000. 
which claimed the benefit of the fiOng date of U.S. provisionai patent applicatton 
serial no. 80/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
ulility patera appHcatkm no. 09^59.122. attorney docket no. 25791J3.02. filed on 
15 4«8/2000. whk:h claimed the benefit of the fling dab of U.S. provistonal application 
no. 60/131.106. attom^ docket no. 25791.23, filed on 4/28/1999; (11) U.S. 
provlstonal application no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 80/T43,039. attorney docket no. 
25791.28. filed on 7/9/1999; (13) U.S. proviskMial patent applteatton serial no. 
JO 60/162.671. attoniey docket no. 25791 .27. filed on 11/1/1999; (14) U.S. provisional 
applicatron no. 60/159,039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisksnat patent application no. 60/159.033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisk)nal patent application no. 60/185.228i 
attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of whteh are 
S incorporated herein by rsfierence. 

The coupling 1535 is preferably coupled to the support member 1520. the 
expanskxi cone 1530 and the resilient anchor 1540. Thft coupling 1535 is 
preferably adapted to convey pressurized fluUte materials and/or electrical current 
and/or communfeatkm signals from a surface kxatton to the resilient anchor 1535. 
0 The coupling 1535 may. for example, be opnventtorail commercially available sHck 
wire, braided wire, colted UiUng. or drilling stock material. In a preferred 
embodiment, the coupling 1535 Is decoupled from the resilient anchor 1540 upon 
imitating the axial displacement of the ocpanston cone 1530. 

The resilient anchor 1540 is pr^erably coupled to the tower section 1550 of 
> Ihe expandable tubuter member 1525 and this coupling 1535; The resiHent anchor 
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1540 is further preferably adapted to be oontrotlably coupted to the wellbore casing 
1500. 

Referring to FIGS. 16a and 18b, In a preferred embodiment, the resilient 
anchor 1540 Includes one or more coiled resilient numbers 1600 and corresponding 
releasaUe coupling devices 1605. In a preferred embodbnent. the resilient anchor 
1540 is ntaintained in a compressed elastic position that is controllably released 
thereby causing the resBlent anchor 1540 to expand In size thereby releasing the 
elastic energy stored within the resilient anchor 1540. As illustrated in PIG. 16b. in a 
prBferred embodiment, when the coupling device 1605 is released, the coiled 
resilient number 1600 at least partially uncoils ih the outward radial dire^ ha 
preferred embodiment, at least a portion of the coiie<| member 1600 is coupled to 
the lower section 1550 of the expandable tubular member 1525. In a preferred 
embodiment, the uncoiled member 1600 thereto couples the lower section 1550 of 
the expandable tubular member 1525 to the wellbore casing 1500. 

The coiled member 1600 may be fabricated from any number of 
conventional oommerdaly available rMllient malerfaris. In a prefenred embodiment, 
the ooiied member 1 600 is fffrtwicated from a reslOent material such as. for eacample. 
spring steel, in a preferred embodiment, the coiled memb«- 1600 is fabricated from 
memory metais in order to optimally provide control of shapes and stresses. 

In a preferred embodiment, the releasabie coupling devtoe 1605 maintoins 
the coiled member 1600 is a coiled position until the device 1605 is released. The 
releasabie coupling devioe 1605 may be any number of conventional commercialiy 
available releassrible coupling devices such as, for example, an explosive bolt. 

The resilient anchor 1540 may be positioned in any desired orientation. In a 
preferred embodiment, the resilient anchor 1540 is positioned to apply the maximum 
rwnnal force to the wails of the wellbore casing 1500 after releasing the resilient 
anchor 1540. 

In an altenrato embocBment, as Uustrated in FIGS. 17a and 17b, the resilient 
anchor 1540 inductes a tubular member 1700. one or more resilient anchoring 
membere 1705. one or more.oorrespondbig rigid attachments 1710. and one more 
oorresporwllng releasabie attachments 1715. In a prefened embodiment, the 
resHient anchoring membere 1705 are maintsdned in compressed elastic ooitdition 
by the oonnespohding rigid and releasabie attachmefnts. 1710 and 1715. In a 
pr^iened emtwdlment. when the corresponding releasabie attachment 1715 is 
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released. Ihe corresponding resilient anchoring member 1705 expands, releasing 
the stored elastic eneigy, away from the tubular member 1 700. 

As illustrated in FIG. 17a. one end of each resilient anchoring member 1705 
is rigidly attached to the outside surface of the- tubular member 1700 by a 
5 conesponding rigid atlachnnent 1710. The other end of each resilient anchoring 
member 1705 is removably attached to the outside surface of the tubular member 
1700 by a corresponding releasable attachrhent 1715. As iUustrated In FIG. 17b. in 
a prefsned embodiment, releasing the releasable attachment 1715 pemu'ts the 
resilient eneigy stored in the lesilient anchoring member 1705 to be released 
10 thereby causing.Ihe resilient anchoring member 1705 to swing radially outward from 
the tubular mend)er 1 700. 

The tubular member 1700 may be febricated from any number of 
oonventionai matarials. 

The resilient anchoring members 1705 may be fabricated from any number 
of resilient matwteb. In a preferred embodiment, the resilient anchoring membere 
1705 are fabricated from memoiy metal in order to optbnaily provide control of 
shapes arvi stresses. 

The rigid attachments 1710 may be fU>ricated from any number of 
conventional commercially available materials. In a pi^fened embodiment, the rigid 
20 attachments 1710 are fabricated from 4140 steel in order to optimally provide high 
strength. 

The releasable attachments 1715 may be fabricated from any number of 
conventional Commercially available devices such as. for example, explosive bolts. 

In another attemative embodiment, as illustrated In FIGS. 18a and 18b. the 
resilient anchor 1540 includes a tubular member 1800. one or more anchoring 
devices 1805. one or more resilient membere 1810, and one or more release 
devices 1815. In a preferred embodiment, the anchoring idevices 1805 and resilient 
membere 1810 are maintained in a compressed elastic position by the release 
devices 1815. As illustrated in FIG. 18b. In a preferred embodiment, when the 
release devices 1815 are removed, the anchoring devices 1805 and resilient 
membere 1810 are pernrtted to expand outwardly in the radial djrecfion. 

The tubular member 1800 preferably includes one or more openings 1820 
fbr containing the release devioas 1815 arid for pemnltting the anchoring devices 
1805 to pass through. The tubular member 1800 may be f^tfHicated from any 
5 number of conventional commercially available materials. In a prefened 
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embodiment, the tubular member 1800 is fabricated from 4140 steel m pider to 
optimally provide high strength. 

The anchoring devices 1805 are housed within the tubular member 1800. 
The anchoring devices 1805 are preferably adapted to at least partially extend 
tttfough the oonesponding openings 1820 in the tubular member 1800. The 
anchoring devices 1805 are preferably adapted to couple to, and at least partially 
penetrate, the surface of the welibore 1500. The anchoring devices 1805 may be 
fiBbricatad from any number of durable hard materials such as. for example, 
tungsten cartMe. machine tool steel, or hard faced steel. In a preferred 
embodiment, the anchoring devices 1805 are^ricated from machine tool steel in 
Older to optimally provide high strength, hardness, and fracture toughness. 

The resilient meihbers 1810 are ooupted to the inside surface of the tubular 
member 1800. The resilient members 1810 are preferably adapted to apply a radial 
ftwpe upon the coiTBspondIng anchoring devices 1805. in a prafenwl embodlmerit. 
16 when the release devices 1815 release the anchoring devices 1805. the resilient 
members 1810 are preferably adapted to fbroe the anchoring devices at teast 
partially through the corresponding openings 1820 into oonted with, to at least 
partially penetrate, the welibore casing 1500. 

The release devices 1815 are positioned within and coupled to . the openings 
1820 In the tubular member 1800. The Release devices 1815 are preferably adapted 
to hold the corresponding anchoring devices 1805 within the tubuter member 1800 
unti released by a control signal provided from a surface, or other, location. The 
reietee devices 1815 may be any number of conventional commercially avaHabie 
release devices. In a preferred embodiment, the release devices 1815 are pressure 
activated In order to c^timally provide ease of operation. 

As illustrated in FIG. 15a. the apparatus 1515 is preferably positioned within 
the wenbore casing 1500 with the expandable tubular member 1525 positioned in 
opposing retetion to the opening 1510. 

As ilusirated in RG. 15b. in a preferred embodiment, the resilient anchor 
1540 is then anchored to the welibore casing 1500. In this manner, the lower 
section 1550 of iha expandabte tubular member 1525 is anchored to the welibore 
casirig 1500. In a prefened embodiment, the resilient anchor 1540 is anchored by a 
control and/or etectricai power signal transmitiBd from a surface location. 

In an alternative embodiment, a compre8si)te cement and/or epoxy is then 
Injected into the annular space between the unexpended portion of the tubular 
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member 1525 and the weflbore casing 1500. The compressible cement andftjr 
epoxy IS then pemiitted to at least partially cure prior to the initiation of the radial 
expansion process. In this manner, an annular structural support and fiuidic seal is 
provided around the tubulsr member 1525. 

As RhJstrated In FIG. 15c. in a preferred embodiment, the expansion cone 
1530 is then axially displaced by applying an axial force to the support member 
1520. In a pnefarrsd embodiment, the axial displacement of the expansion cone 
1530 radially expands the expandable tubular member 1525 into intimate contact 
with the wans of the weUbore casing 1500. 

As mustiated in FIG. I5d. In a piBfened- embodiment, after the expandable 
tubular member 1525 has been completely radially expanded by the axial 
displacement of the expansion cone 1530. the opening 1510 in the welibore casing 
1500 Is sealed off by the radially expanded tubular member 1625. In this manner 
repairs to the wellbdre casing 1500 are optimally provided. More generally, the 
apparatus 1515 Is used to repair or form vveilbore casings, pipelines, and stnictural 
supports. 

Refening to FIGS. 19a. 19b and 19c an altemative embodiment of an 
expandable tubular member 1900 for use In the apparatus 1515 will now be 
described. In a preferred embodiment, the expandable tubular member 1900 
Includes a tubular body 1905. one or more resilient panels 1910. one or more 
corresponding engagement members 1915. and a release m^r 1920. In a 
preferred embodiment, the resilient panels 1910 are adapted to expand in the radial 
direction after being released by the release member 1920. In this manner, the 
expandable tubular member 1900 is anchored to a preexisting stmcture such as. for 
example, a welibore casing, an open hole weHbore section, a pipeline, or a stwctLral 
si4)port 

The tubular member 1905 Is coupled to the resilient panels 1910. The 
tubular member 1905 may be any number of conventional commerdally available 
expandable tubular members. In a prefenred embodiment, the tubular member 1905 
30 an expandable casing m order to optirnaly provide, high sbangth. 

The resilient panels 1010 are coupled to the tubular member 1905 The 
resilient panels 191 0 are further releasably coupled to the release member 1920 
The resilient panels 1910 are preferably adapted to house the expansion cone 
1530. The resilient panels 1910 are preferably adapted to extend to the position 
35 1925 upon being released by the release member 1920. In a preferred 
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embodiment, the resilient panels 1910 ere coupled to the tubular member 1905 by 
welding in order to optimally provide high strength. The resilient panels 1910 may 
be febrtcated flnom any number of conventional commercially available resilient 
materials. In a preferred embodiment, the resilient panels 1910 are fabricated from 
sprfrig steel in order to optbnaliy store elastic radially directed energy. 

The engagement members 1915 are coupled to corresponding re^lient 
panels. The engagement membere 1915 are preferably adapted to engage, and at 
least partially penetrate, the wellbore casing 1 500, or other preexisting structure. 

The release member 1920 is releasably coupled to the resilient panels 1910. 
The release member 1920 is preferably adapted to oontrbilably release the resilient 
panels 1910 from their Initiai strained positions in order to pemoit the resilient panels 
1910 to expand to their expanded positions 1925. In a preferred embodiment, the 
release member 1920 Is releasably coupled to the coupling 1535. In this manner, 
electrical and/or control anUm hydraulic signals are communicated to and/!or from 
the release member 1920. The release member 1920 may be any number of 
conventional commerdaily avaitaUe release devices. 

Referring to FIGS. 20a to 20d, an alternative embodiment of an apparatus 
and method for ooupHng an expandable tubular member to a preexisting structure, 
win now be described. Referring to Rg. 20a. a wellbore casing 2000 Is posltioDed 
wHhin a su^tenanean fomration 2005. The welibor? casing 2000 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The weHbore 
casing 2000 further includes one or more openings 2010 that may have been the 
result of unintentional danrtage to the wellbore casing 2000, or due to a prior 
perforation or fracturing operatton perfbntied upon the sumxmding subterranean 
formation 2005. As wOl be recognized by persons having ordinary skill in the art the 
openings 2010 can adversely affect the subsequent operation and use of the 
weObore casing 2000 unless they are sealed off. 

In a preferred embodiment, an apparatus 2015 is utilized to seal off the 
operiings 2010 In the weObofB casing 2000. More generally, the apparatus 2015 is 
preferably utilized to fomti or repair wellbore casings, pipelines, or structural 
supports. 

The apparalus 2015 preferably Includes a support nwmber 2020, an 
ncpandabfe tubular nwvbw 2025. an expansion cone 2030. a coupOng 2035, a 
resilient anchor 2040. and one or more seals 2045. 
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The support member 2020 Is preferably adapted to be coupled to a surfece 
location. The support member 2020 Is further coupled to the expansion oone 2030. 
The support member 2020 is preferably adapted to convey preiisurized fluldlc 
materials and/or electrical current and/or communication signals from a surface 
5 location to the anchor 2040. The support member 2020 may. for example, be 
oonwenllonal commercially available slick wire, braided wire, colled tubing, or drilling 
stod( matarlal. 

The expandable tubular member 2025 {s removably coupled to the 
expansion cone 2030. In a prsfeired embodiment, the expandable tubular member 
2025 includes one or more engagement devices that are adapted to couple with and 
penetiatiB the weilbor« casing 2000. In this manner, the expandable tubular 
member 2025 is optimally coupled to the weUbore casing 2000. In a prefened 
embodiment; the engagement devices include teeth for biting into the surface of the 
welbore casMg 2000. In a pr^Bired embodbnent. the «(pandable tubulw member 
2025 further includes one or more sealing membws 2045 on the outside sur^ of 
the expandable tulwlar member 2025 in dnier to optimally seal the interface 
between the expandable tubular member 2025 ani the welibore casing 2000. 

In a preferred embodiment, the expandable tid)ular merrier 2025 btdudes a 
lower section 2050. an intennediate section 2055, and an upper section 20«). In a 
preferred embodiment, the wall tWcknesses of the lower and intermecflate sections, 
2050 and 2055, are less than the wall thickness of the upper section 2060 in order 
Id optimally facilitate the radial expansion of the expandable tubular member 2025. 
In a preferred embodiment, the sealing members 2045 are provided on the outside 
surfeoe of the upper section 2060 of the expandable tubular member 2025. In a 
preferred embodiment, the reslHwit anchor 2040 is coupled to the lower section 
2050 of the expandable tubular member 2025 in order to optimally anchor the 
expandable tubular mttnber 2025 to the welibore casing 2000. 

In a preferred errdMdiment. the mcpiemdable tubular member 2025 Is further 
provided substantiaHy as disctosed in one or more of the following: (1) U.S. utility 
patent appHcalton serial no. 09«54.139. attorney docket na 25791.3.02. filed on 
12/3/1999. whteh claimed the benefit of the filing date of U.S. proviskmal patent 
appBeatkMi no. 60/111.293, attorney docket na 25791.3. filed on 1^/1996; (2) U.S. 
utnity patent applteafion seiial no. 09^10.913. attomey docket na 25791.7.02. filed 
on 2Q3/2000. which claimed the benefit of the filing date of U.S. provisional 
appDcatkm na 60/121.702. filed on 2/25/1999: (3) U.S. ufflity patent appRcatkm 
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serial no. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000, which 
dahned the twnetit of the filing date of U.S. provisional application no. 60/119,61 1, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the Ijeneflt of 
the filing date of U.S. provisk>nal applicatk>n no. 60/108.558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent applicatton no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent appHcation no. 09/523,460, attorney docket 
no. 25791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provistonal appficatkm no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
applcatton no. 09/512,895, attorney docket no. 25791. 1Z02, filed on 2/24/2000, 
whteh claimed the benefit of the filing dates of U.S. provisional appHcation no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. proviskNial 
appUcation no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.& uHltty appUcation no. 09/511.941. attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed ttw benefit of the filing date of U.S. provistonal serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588.946. attorney docket no. 25791.17.02, filisd on June 7, 2000, 
which claimed the benefit of the filing date of U.S. proviskmal patent applkatkm 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utHity patent ap|^k:ation no. 09/559.122. attorney docket no. 25791.23.02. filed on. 
4/26/2000, which claimed the benefit of the filing date of U.S. provistonal application 
no. ^131,106. attorn^ docket ho. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional applicatk>n no. 60/146,203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional applicatfon no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. proviskjnal patent applicatfon serial no. 
60/162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provistonal 
appllcafion na 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. proviskNial patent appllcatkNi no. 60/159.033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent appncaflon no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999. the disdosures of whk:h are 
incorporated herein by reference. 

The expanskm oone 2030 Is preferably coupled to ttie support member 2020 
and the coupBng 2035. The expanskm cone 2030 Is preferably adapted to radially 
expand ttie expandabte tubular menrtier 2025 when ttie expanston oone 2030 is 
axlally displaced relattve to ttie expandable tubular member 2025. 
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In a preferred embodiment, the expansion cone 2030 is provided 
substantially as disclosed in one or more of the following: (l) U.S. utility patent 
appli(ation serial no. 09/454.139, attorney docket no. 25791.3.02, filed on 
12W1999. which claimed the benefit of the filing date of U.S. provisionai patent 
application no. ewi 11^. attorney docket no. 25791.3. fiied on 12/7/1998; (2) U.S. 
utility patent appOcatkm serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2/23/2000, whteh claimed the benefit of the fllir^ date of U.S. provisional 
appBcatfon no. 60/121.702. fijed on 205/1099; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provlskinal application no. 60/1 19.61 1. 
attorney docket no. 25791.8; (4) U.S. utility patent appiicatibn serial no. 09/440.338. 
attorney docket no. 25791.9.02. fiied on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional appflcation no. 60/108.558. attorney docket rw. 
25791.0. filed on 11/16.1998; (5) LI.S. provistohal patent applkation no. 60/183.546. 
15 filed on^ 2/ia«000: (6) U.S. utility patent appUcatioh.rK). 09«23.460, attorney docket 
no. 25791.11.02. filed on 3/10/2000. whfch dainied \he benefit of ttie fiHng date of 
U.S. provistonai applicafion no. 60/124.042, filed ori 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. 25701.12.02. filed on 2«4/2000, 
which claimed tiw benefit of the filing dates of U.S. provisfonai appitoation no. 
80/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047. attorney docket no. 25791.29. filed on 0/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provistonal serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
25 application no. 09/588.946. attorney docket no. 25791 .1 7.02. filed on June 7. 2000, 
which claimed the benefit of ttie fllir^ date of U.S. provisional patent application 
serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utilHy patent application no. 09/559.122. attonwy docket no. 25791.23.02. fiied on 
4«6«000. whksh claimed the benefit of the filing date of U.S. provistonal application 
30 no. 60/131.106. attorney docket no. 25791.23, filed on 4«6/1999; (11) U.S. 
provbtonal appncatton na 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039. attorney docket no. 
25791.26. filed on 7/8/1999; (13) U.S. provisional patent appiteation serial no. 
60/162.671 . attorney docket no. 25791 .27. filed on 1 1/1/1099; (14) U.S. provisional 
35 applkation no: 60/159.039. attorney docket na 25791.36. filed on 10/12.1099; (15) 
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U.S. provisional patent application no. 60/159.033, attonroy docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent application no.. 60/165^8. 
attorney docket no. 25791.39, filed on 11/12/1999. the disclosures of wtikdi are 
Bioorporated herein by reference. 

The coupling 2035 is preferably coupled to the support meniber 2020, the 
e)«>ansk>n cone 2030. and the anchor 2040. The coupling 2035 is preferably 
adapted to convey pressurized fluWfc materials and/or electrical current and/or 
oommunicaaon signate from a surface kxatton to the anchor 2035. The coupling 
2035 may. for example, be conventtohal arnvnerdally available sifck w4re, braided 
wire, coiled hrtJlng. or drilling stock material. In a preferred embod»nent, the 
coupttng 2035 is decoupled finom the anchor 2040 upon Initiating the axial 
dspiaoement of the expansion cone 2030. 

The anchor 2040 is prefered)ly coupled to the lower sectton 2050 of the 
expandable tubular member 2025 arid the coupling 2035. The anchor 2040 is 
further prsfiBrably adapted to be oontrolably coupled to the wellbwe casing 200^ 

Referring to FIGS. 21a and 21b, in a prefiarred embodiment, the anchor 2040 
Includes a housing 2100, one or more spires 2105. and one or more obnesponding 
actuators 2110. In a praferred embodiment, the spikes 2105 are outwardly 
extended by the corresponding actuatore 2110. In an alternative embodiment, the 
spikes 2105 are outwardly actuated by displacing the apparatus 2015 upwardly. In 
another alternative embodiment, the spikes 2105 are outwardly extended by ptadng 
a quantity of fluidic matertel onto the spikes 21 05. 

The housing 2100 is coupled to the lower section 2050 of the expandable 
tubular member 2025. the spikes 2105, and the aduators 21 10. The housing 2100 
is further preferably coupled to the coupling 2035. In a prefiwred embodiment, the 
housing 2100 is adapted to convey electrical, conmujnlcatlon, and/or hydraulte 
signals from the coupling 2035 to the actuators 2110. 

The spikes 2105 are preferably movably coupled to the housing 2100 and 
the oonresponding actuators 21 10. The spikes 2105 are preferably adapted to pivot 
relative to the housing 2100. The spikes 2105 are further preterably adapted to 
extend outwardly In a redlal direptkm to engage, and at least partially penetrate, the 
wellbore casing 2XXXK or ottter preexisting stnjcture such as. for exampte, the 
wellbore. Each of the spikes 2105 further preferably Include a concave upwardly 
facing surface 2115. In a prefiarred embodiment, the placement of a quantity of 
flukBc material such as. for.mampto. a bailte plug or a flex plug, onto the surte^es 
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2115 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
engage the wellbore casing 2000. or other preexisting structure such as. for 
example, the wenixxe. Alternatively, the upward displacement of the apparetus; 
2015 causes the spikes 2105 to pivot outwardly away from the housing 2100 to 
engage the wellbore casing 2000, or other preexisting stmcture such as. for 
examite. the wellbore. 

The aduatore 2110 are preferably coupled to the housing 2100 and the 
coTOspondlng spikes 2105. Tho actuators 2110 are preferably adapted to apply a 
force to the cdrrespondihg apices 2105 sufndent to pivot the coiTBspondIng spites 
2105 outwardly and away fnm the housing 2100. The actuatore 21 10 may be any 
number of conventional commercially available actuators such as. fbr example, a 
spring, an electric or hydrauUc motor, a hydraulte piston/cylinder, in a prefened 
embodiment, the actuators 2100 are hydraulk: pistons In onJer to optimally piovUe 
ease of operatton. In an aNsmative embodiment, the actuatore 2110 are omitted 
and the spikes are pivotally coupled to the housing 2100. 

Referring to FIGS. 22a. 22b. and 22c, In an aRemative embodiment, the 
anchor 2040 includes the housing 2100, one or more petal baskats 2205, and one 
or more corresponding actuators 2110. In a prefened embodiment, the petal 
baskets 2205 are outwardly extended by the corresponding actuators 2110. In an 
alternative embodiment, the petel baskete 2205 are outwardly actuated by 
dlsptedng the apparatus 2015 upwardly. In another alternative embodiment, the 
petel baskete 2205 are outwardly extended by placing a quantity of fluklic material 
onto the petel baskets 2205. 

The housing 2100 is coupled to the tower sectton 2050 of the expandabte 
tubular member 2025, the petal baskets 2205. and the actuators 21 10. 

The petal baskete 2205 are preferably movably coupled to the housing 2100 
and the conasponding aduatore 2110. The petel baskete 2205 are preferably 
adapted to pivot relative to the housing 2100. The petal baskete 2205 are further 
prefsraWy adapted to extend outwardly in a radial directton to engage, and at least 
partially penetrate, the wellbore casing 2000. or other preexisting structure. As 
Wuslrated in FIG. 22c each of the petal baskete 2205 further preferably Indude a 
concave upwardly facing surface 2215. In a preferred embodiment, tha placement 
of a quantity of fluklic material such as, fbr exampte, a barite plug or a flex plug, onto 
the surfaces 2215 causes the petal baskete 2205 to pivot outwardly away from the 
housing 2100 to engage the wellbore casing 2000. or other preexisting stmcture. 
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AKematively. the weight of the flukJIc materials placed onto the petal baskets Is 
suffkaent to anchor the expandat>le tubular member 2025. Altemabvely, the upward 
(fisplacement of the apparatus 2015 causes the petal baskets 2205 to pivot 
outwardly away from ttie housing 2100 to engage the wellbbre casing 2000. or other 
preexisting structure. 

The actuators 2110 are preferably coupled to the housing 2100 and the 
corresponding petal baskets 2205. The actuators 2110 are preferably adapted to 
apply a force to the conespondlng petal baskets 2205 sufficient to pivot the 
corresponding petal baskets 2205 outwardly and away from ttie housing 2100. In 
an aRemative embodbnei^ the actuators 2110 are onnitted and the petal baskets 
are pivDially coupled to the housing 2100. 

In an alternative embodiment, the anchor 2040 includes one or man spB(es 
2105 and one or more petal basiwts 2205. 

As illustraled in RG. 20a, the apparatus 2015 Is preferably posHtoned within 
the weObore casing 2000 with the expandable tubular member 2025 posHtoned in 
opposing relatkMi to the opening 2010. 

As iOustrated in FIG. 20b, In a preferred embodiment, the anchor 2040 is 
then anchored to the weObore casing 2000. In this mdnner, the tower sectton 2050 
of the expandable tubular member 2025 is anchored to the wellbore casing 2000 or 
the wetlbore casing. In a fweferred embodiment, the anchor 2040. is anchored by a 
control and/or electrical power signal transmitted from a surface tocatton to the 
actuators 21 10 of the anchor 2040. In an alternative embodiment, the anchor 2040 
is anchored to the wellbore casing 2000 by upwardly displacing the appaiatim 2015. 
In an alternative embodiment, the anchor 2040 Is anchored to the wellbore casing 
2000 by pladng a quantity of a flukiic material such, for example, a barite plug or a 
flex plug, onto the spikes 2105 or petel baskets 2205 of the anchor 2040. In an 
altemative embodiment, the anchor 2040 is omitted, and the apparatus 2015 is 
anchored by placing a quant^ of a fluidk: material such, for example, a barite plug 
or a.flex plug, onto at least Ihe tower and/or the intennediate secttons, 2050 and 
2055. of the expandable tubular member 2025. 

In an aKemativa embodiment, a compressibie cement and/or epacy is then 
inieded into the annular space between the unmpanded portton of the tobular 
member 2025 and the wellbore casing 2000. The compressible cement and/or 
epMQf is then permitted to at least partiaUy cure prior to the initiatton of the radial 
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expansion process. In this manner, an annular structural support and fluidic seal is 
provided around the tubular memtw a)25. 

As Illustrated in FIG. 20c In a prsfarred emlxxfiment. the expansion cone 
2030 Is then axlally displaced by applying an axial force to the support member 
2020. In a preferred embodiment, the axial displacement of the expansion cone 
2030 radially expands ttw expandable tubular member 2025 Into intimate contact 
wHh the wans of the wvellbore casing 2000. 

As IHuMratad In FIG. 20d. in a prafsrred embodiment after the expandable 
tubular member 2026 has beisn completely radially expanded by the axial 
<«8placenwnt of the expansion cone 2030. the opening 2010 in the welibore casing 
2000 is sealed off by the radlaliy expanded tubular member 1435. in this manner, 
repairs to the vveBbore casing 2000 am optimaily provided. Mom generally, the 
apparatus 2016 Is used to repair or fbnn welibore casings, pipelines, and stnicturei 
supports. 

15 Refening to FIGS. 23a to 23e, an aHemative embodiment of an apparatus 

and method for coupling an expandable tubular member to a preexisting stmcture 
wiO now be described. Referrtng to Fig. 23a. a welibore casing 2300 and an open 
hole welibore section 2305 are positioned vi«hln a subterranean (bmiation 2310. 
The welibore casing 2300 and the open hole welibore section 2305 may be 

20 positioned in any orientation from the vertical direction to the horizontal direction. 

In a preferred embodiment, an apparatus 2320 is utiliKd to fbmi a new 
section of welibore casing within the open hole welibore section 2305. More 
generally, the apparatus 2320 is preferably utilized to fomi or repair welibore 
casings, pipelines, or stnictural supports. 

26 TTie apparatus 2320 preferably includes a support member 2325, an 

expandable tubular member 2330, an expansion cone 2335, one or more upper 
sealing membere 2340. and one or more sealing ntembers 2345. 

The support member 2325 is preferably adapted to be coupled to a surface 
location. The support member 2325 Is further coupled to the expansion cone 2335. 
30 The support member 232S may. for example, be oonventionai commereially 
available slick wire, braided wire, ooiW tubing, or drilling stock materfa 

The expandable tubular member 2330 is removably coupled to the. 
expansion cone 2336. In a prefshed embodiment, the expandable tubular member 
2025 further includes one or more upper and kiwer sealing members. 2340 and 
35 2345. on the outside surface of the expandable tubular member 2^ in older to 
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optimally seal the Interface between the expandable tubular member 2330 and the 
wellbore casing 2300 and the open hole wellbore section 2305. 

In a preferred embodiment, the expandable tubular member 2025 further 
Includes a lower section 2350. an intennediate section 2355, and an upper section 
2380. In a preferred embodiment, the wall thicknesses of the lower and 
intennediate sections. 2350 and 2355. are less than the wall thickness of the upper 
secSon 2360 In order to optimally facilitate the radial expansion of the expandable 
tubular member 2330. In a preferred embodiment, the tower sedfon 2350 of the 
exparidable tubular member 2330 Includes orw or more stots 2365 adapted to 
pemdt a lltMk: sealing material to pen^rarte tte lower section 2350. 

In a preferred embodiment, the expandable tubular member 2330 is further 
provktod substantially as disctosed In one or more of the Ibltowing: (1) U.S. utility 
patent appHcatfcm serial no. 09/454,139. attorney docket no. 25791.3.02, filed on 
12/3^999, which claimed the benefit of the filing date of U.S. provisional patent 
appncatlon no. 60/11 1,293. attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent appUcatton serial no. 09/510,913, attorney docket no. 25791.7.02. filed 
on 2/23/2000. whteh claimed the benefit of the filing date of U.S. provistonal 
appBcatfon no. 60/121,702, filed on 2/25/1999; (3) U.8. utility patent appHcation 
serial no. 09/502,350. attorney docket no. 25791.8;02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provlskNial application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent applicatkm serial no. 09/440,338. 
attorney docket no. 25791.9.02. filed on 11/15/1999, which claimed the benefit of 
the filir^ date of U.S. provisional applicatton no. 60/108,558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent applicatton no. 60/183,546, 
filed on 2/18/2000; (6) U.S. utility patent appllcatibn no. 09/523.460, attorney docket 
no. 25791.11.02. filed on 3/10/2000, wWch claimed the benefit of the filing date of 
U.S. provisional applicatton no. 60/124,042, filed on 3/1 1/1999; (7) U.S. utility patent 
applicatton no. 09^12.895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
whfch claimed the benefit of the filing dates of U.S. provistonal application no. 
60/121.841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
appncatlon no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utffity apptteatton no. 09^11.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. which claimed the benefit of the filing date of U.S. provistonal serial no. 
60/121,907, attom^ docket no. 25791.16, fitod on 2/26/1999; (9) U.S. utBlty patent 
appflcatton no. 09/588.946. attorn^ docket no. 25791.17.02. filed on June 7. 2000, 
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v-hlch Claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 6W137.998. attorney docket no. 25791.17. filed on 6^/1999; (10) U S 
utnily patent appMcatton no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/2Sf20O0, ^Kt^ claimed the benefit of the filing date of U S. provisional application 
no. e(yi31.106, attorney docket no. 25791.23. filed on 4/26/1999- (11) US 
provisional appMcatton no. 60/146^03. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional applicatkm rio. 60/143,039. attorney docket no 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent applteatlon serial no 
eQrt62.671. attorney docket no. 26791.27. filed on 1 1/1/1999; (14) US. provlstonal 
applicatton no. 60/159.039. attorney docket no. 25791.38. filed on 10/12.1999; (15) 
U.S. proviskNial patent appUcatton no. 60/159.033. attomey docket no. 25791 37 
laed on 10/12/1999; and (16) U.S. provlstonal patent appltoatton no. 60/165 228* 
attomey docket no. 25791.39. flted on 11/12/1999. the dlsctoeures of which are 
incorporated hereto 1^ fiefiBrence. 

; The expanston cone 2335 is preferably coupled to the support member 
2325. The expansion cone 2335 is further preferably removably coupted to the 
expandable tubular member 2330. The expanston cone 2335 Is prefemUy adapted 
to radially expand the expandable tubular member 2330 when the expanston cone 
2335 is axiaHy displaced relative to the expandabto tubular member 2330. 

!n a preferred embodiment, the expanston cone 2335 is provkled 
substantially as disclosed in one or more of the following: (1) U.S. utility patent 
applicatton serial no. 09/454.139. attomey docket no. 25791.3.02. fifed on 
12W1099. which claimed the benefit of the filing date of U.S. provlstonal patent 
appltoatton no. 60/111.293. attomey docket no. 25791.3. filed on 12/7/1998; (2) U.S 
utmty patent appltoatton serial no. 09/510.913. attomey docket no. 25791.7 Oi fited 
dh 2f23l20m. whtoh claimed the benefit of the filing date of U.S. provisional 
appltoatton no. 60/121.702. flted on 2/25/1999; (3) U.S. utility patent applicatton 
serial no. 00^02.350. attomey docket no. 25791.8.02. fited on 2/10/2000 whtoh 
daimed the benefit of the fifing date of U.S. provlstonal appltoatton no. 60/119.61 1 
attomey docket no. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440 338 
attomey docket no. 25791.9.02. flted on 11/15/1999. whtoh cteimed the benefit of 
the filing date of U.S. provlstonal applkatton no. 60/108.558. attomey docket no 
25791.9. fited on 11/16.1998; (5) U.S. provlstonal patent appltoation no. 60/183 546 
fited on 2/18«000; (6) U.S. utility patent appltoatton no. 09«23.460. attomey docket 
no. 25791.11.02. fited on 3/10«)00. which cteimed the benefit of the filtog date of 
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U.S. provisbnal application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895, attorney docket no. 25791.12.02, filed on 2«4«000. 
%which claimed the t)enefit of the filing dates of U.S. provisional application no. 
60/121.841..attomey docket no. 25791.12. fi^ed on 2/26/1999 and U.S. provisional 
5 application no. 60/154.047. attorney, docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appHcation no. 09/511.941. attorney docket no. 25791.16:02. filed on 
2C4«000. which dalrned the benefit of the filing date of U.S. provistonal serial no. 
60/121,907, attorney docket no. 25791.16, filed on 206/1999; (9) U.S. utinty patent 
appBcation no. 09^588,946. attorney docket no. 25791.17.02, filed on June 7. 2000. 
10 wMch dalrned the lienefit of the filing date of U.S. provlsk>nai patent application 
serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
uHWy patent applicalkm no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000, whteh claimed the benefit of the flHng date of U.S. provisional appllcatkm 
no. 60/131,106, attorney docket no. 25791.23. filed on 4/28/1999: (11) U.S. 
15 provisbnal appltoatkm no. 60/146,203, attorney docket na 25791.25, filed on 
7/29/1999; (12) U.S. provlstonal appiicatton no. 60/143,039, attorney docket no.. 
25791.26. filed on 7/9/1999; (13) U.S. provlstonal patent appltoatlon serial no. 
60/162.671, attorney docket no. 25701.27, filed on 11/1/1999; (14) U.S. provlstonal 
appltoatton no. 60/159.039. attorney docket no. 25701.36. filed on 10/12,1999; (15) 
20 U.S. provisional patent appllcatton no. 60/159.033. attorney docket no. 25791.37. 
filed on 16/12/1999; and (16) U.S. proviskMWI patent application no. 60/165,228, 
attorney docket no. 25791.39. filed on 11/12/1999. the disctosuies of which are 
incorporated herein by reference. 

the upper sealing member 2340 is coupled to the outsUe surface of the 
25 upper section 2360 of the expandable tubular nwmber 2330. The upper sealing 
member 2340 is preferably adapted to fluWidy seal the interface between the 
radlaly expanded upper section 2360 of the expandable tubular member 2330 and 
the weUbore casing 2300. The upper sealing member 2340 may be any number of 
conventional commercially avallabte sealing members. In a prefened embodiment, 
the upper saaling member 2340 Is a vHon nibber in order to optimally provide load 
carrying and pressure sealing capacity.. 

The tower sealing member 2345 is preferably coupled to the outsUe sur^ 
of the upper section , 2360 of the expandabte tubular member 2330. The tower 
sealing member 2340 is preferably adapted to fluMtely seal the interface between 
>5 the radially expanded upper sectton 2360 of the expandable tubular member 2330 
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and the open hole wenbore section 2305. The lower sealing member 2345 may be 
any number of conventional commercially available sealing members. In a preferred 
embodiment, the lower sealing member 2345 is vlton mbber in onler to optimally 
provide load canying and sealing capacity. 
5 As IHu^ted In FIG, 23a, the apparatus 2320 is pntferably positioned within 

the wellbore casing 2300 and the open hole wellbore section 2305 with the 
expandable tubular member 2330 positioned in overlapping relation to the wellbore 
casing 2300. 

As aiustrated in FIG. 23b. in a preferred embodiment, a quantity of a 
10 hardenable fluldic sealing material 2365 b then Ir^ected into the open hole weHbore 
section 2305 proximate to the tower section 2350 of the expandable tubular member 
2330. The sealing material 23iS5 may be any nuihber of conventional commercially 
available sealing materials such as. for example, cement and/or epoxy resin. In a 
prefBrred embodiment, the hardenable fluldic sealing material 2365 at least partially 
15 enters the stots provided in the lower section 2350 of the expandable tubular 
mefnber2330. 

As illustrated in FIG. 23c. the hardenable fluldic sealing material 2365 is 
preferably then permitted to at least partially cure. In this manneri the lower section 

2350 of the expandable tubiiiar member 2330 is anchored to the open hole wellbore 
20 section 2305. 

in an alternative embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpended portion of the tubular 
member 2330 and the wellbore casing 2300. The compressible cement and/or 
epoxy is then permitted to at least partially cure prior to the initiation of the radial 
25 mqwnslon process. In this manner, an annular stnjctural support and fluidic seal is 
providad around tha tubular member 2330. 

As iBustrated in FIG. 23d, in a (vef^red en*odiment, the expansion cone 
2335 Is then axiaily displaced by appiyirig an axial force to the support member 
2325. in 9 preferred embodiment, the axial displaoement of the expansion cone 
V) 2335 radially expands the expandable tubular member 2330 Into intimate contact 
with the waDs of the weHbore casing 2300. 

As Olustr^ted in RG. 23e. In a pr^erred embodiment, after the expandable 
tubular member 2330 has been completely radiafly expanded by the axial 
displacement of the expansion cone 2335, a new section of wellbore casing is 
(5 fonmd that preferably includes the ladiaily mpanded tubuter member 2330 
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outer annular layer of a fluidic sealing nriaterial. More generally, the apparatus 2320 
is used to repair or fbrro wellbore casings, pipelines, and structural supports. 

Referring to FIGS. 24a to 24c. an alternative emlxxJinront of an apparatus 
and method for coupling an expandat>le tul»ular membeT to a preexisting structure 
will now be described. Referring to Fig. 24a. a wellbore casing 2400 and an open 
hole wellbore section 2405 are positioned within a subterranean formation 2410. 
The weObare casing 2400 and the open hote wellbore section 2405 rnay be 
positioned In any orientation from the vertical direction to approximately the 
horizontal direction. 

In a preferred embodiment, an apparatus 2420 is liWzBd to fonn a new 
secHon of weUbore casing within the open hole wellbore section 2405. More 
generally, the apparatus 2420 is prefisrebiy uUllzed to fbnn or repair wellbore 
casings, pipelines, or structural suppocis. 

The apparatus 2420 preferably includes a support member 2425. an 
expandaUe tubular member 2430. an expansion cone 2435. a coupling 2440. a 
packer 2445, a mass 2450. one or more upper sealing members 2455, and one or 
more sealing members 2460. 

The support member 2425 is preferably adapted to be oouptod to a surface 
location. The support member 2425 Is further coupled to the expansioh cone 2435. 
The suppwt member 2425 is preferably adapted to conv^ electrical, 
communication, and/or hydraulic signals to and/or from the packer 2445. The 
support member 2425 may. for axampie. be conventkjnal commercially available 
slick wire, braided wire, colled tubing, or drilling stock material. 

The expandabte tubular member 2430 is removably coupled to the 
expansion cone 2435 and the packer 2445. The expandable tubular member 2430 
is further preferably coupled to the mass 2450. In a preferred embodiment, the 
expandabte tobular member 2430 further includes one or more upper and lower 
sealing membere, 2455 and 2460. on the outside surface of the expandable tubular 
member 2430 in order to optimally seal the interfece between the expandable 
tubular member 2430 and the wellbore casing 2400 and the open hote wellbore 
8edkm240S. 

In a prefened embodiment, the «(pandabte tubular niember 2430 lOrther 
includes a tower seetton 2465. an inlennediato section 2470. and an upper section 
2430. In a preferred embodiment, the wall thteknesses of the tower and 
intermediate secttons. 2465 and 2470. are tess than the wall thickness of the upper 
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section 2475 in order to optimally fedUtate the redial expansion of the expandable 
tubular member 2430. In a preferred embodiment, the lower section 2485 of the 
•xpandable tubular member 2430 is coupled to the mass 2450. 

In a preferred embodiment, the expandable tubular member 2430 is further 
provided substantially as disclosed In one or more of the fbll^^^ 

The expansion cone 2435 is preferably coupled to the support member 2425 
and the coupling 2440. The expansion oone 2435 is further preferably removably 
coupled to the expandable tubular riiember 2430. The expansion cone 2435 Is 
preferably adapted to radially expand the expandable tubular member 2430 when 
the expansion cone 2435 Is axially displaoed relative to the expandable tubular 
miember2430.. 

In a prefened embodirnent. the expansion cone 2435 Is provided 
subslantlally as disclosed in one or more of the following: (i) U.S. utility patent 
application serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
120/1999. which claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S • 
uaity patent application serial no. 09/510.913, attorney docket no. 25791.7.02. filed 
on 2«3/2000. which claimed the benefit of the filing date of U.8. provfarional 
application no. 60/121.702. filed on 2^5/1999; (3) U.S. utility patent appllcatton 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10^000. which 
claimed the benefit of the fiUng date of U.S. provisional application no. 60/119.611 
a«omey docket no. 25791.8: (4) U.S. utility patent appllcatton serial no. 09/440*338' 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the flKng date of U.S. provislbnal appllcatton no. 60/108.558. attorney docket no. 
25791.9. fifed on 1.1/16.1998; (5) V.S. provistonal patent applteatlon no. 60/183.646 
Wed on 2/ia«0d0: (6) U.S. utility patent appllcatton no. 09/523.460. attorney dt^et 
no; 25791.11.02. fifed on 3/10«000. whteh dalmed the benefit of the filing date of 
U.S. provistonal appOcation no. 60/124.042. fifed on 3/11/1999; (7) U.S: utility patent 
applteatton no. 09«12.895. attorney docket no. 25791.1Z02. fifed on 2/24/2000 
30 whl<^ dalmed the benefit of the fiOng dates of U.S. provistonal application no.' 
60/121.841. attorney dodcet no. 25791.12. fifed On 2/26/1999 and U.S. provistoiial 
applteatton no. 60^54.047, attorney dodcet no. 25791.29. fifed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney dodcet no. 25791.16.02. fifed on 
2/24CO0O. whidi daimed the benefit of the filing date, of U.S. provistonal serial no. 
60/121.907. attorney dodcet no. 25791.16. fifed on 2«6/1999: (9) U.S. utility patent 
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appUcation no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7. 2000. 
which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 6<V137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent applkation no. 09/559.122. attorney docket no. 25791.23.02. filed on 
4/26/2000, wi*iich claimed the benefit of the filing date of U.S. provfekwial applicatton 
no. 60/131,106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
pron»i8k)nal appffcation no. 60/146,203, attonwy docket no. 25791.25. filed on 
7/29/1999: (12) U.S. proviskMial appUcatton r». 60/143.039, attorney docket no. 
25791.26, filed dn 7/8/1999; (13) U.S. proviskMial patent application serial- no. 
60/162.671, attorney docket na 25791.27, filed on 11/1/1999; (14) U.S. provisional 
appication no. 60/159,039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. piovistonal patent appUcatton no. 60/159.033, attomey docket na 25791.37, 
filed on 10/12/1999; and (16) U.S. piovistonal patent appllcatkm no. 60/165,228. 
attorney docket no. 25791.39, filed on 11/12/1999, Vhe disctosures of which are 
incorporaled herein reference. 

The coupling 2440 is preliarably coupled to ttie support member 2425 and 
ttie expanston cone 2435. The coupling 2440 is prefiMably adapted to convey 
elscirical, oommunkaflon, ahd/or hydrauDc signals to and/or firom ttw packer 2445. 
The coupling 2440 may be any number of convenflonal support members such as, 
for example, commerdaily available sitek wire, braided wjre. coiled ttibing, or driing 
stock material. 

The packer 2445 is coupled to the coupling 2440. The packer 2445 Is further 
renwvabiy coupled to ttie tower section 2465 of ttie expandable wellbore casing 
2430. The packer 2445 is preferably adapted to provUe sufficient fiictfonal force to 
support ttie tower sectton 2465 of ttie expandabto wellbore casing 2430 and ttie 
mass 2450. The packer 2445 may be any number of conventtonal oommerrially 
available packers. In a prefened embodiment, ttie packer 2445 is an RTTS packer 
available from HaHlburlon Energy Services In order to optimally provWe multiple sets 
and leteases. In an attemaflve embodiment, hydraidic slips may be subsfituted for. 
or used to supplemerit. the packer 2445. . 

The mass 2450 is prefsFably coupled to ttie tower section 2465 of ttie 
eiqMiwJabtetutMJtor member 2430. The mass 2450 is preferably setected to provkJe 
a tensito toad on ttie tower sectton 2465 of ttie expandabto tubular member 2430 
ttiat rariges from about 50 to 100 % of ttie yiekl point of ttie upper sectton 2475 of 
ttie expandabto tubular member 2430. in ttiis manner, when ttie packer 2445 is 
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released, the 9xial force provWed by the mass"2450 optimally radially expands and 
extrudes the expandable tubular member 2430 off of the expansion cone 2435. 

The upper sealing member 2465 Is preferably coupled to the outside surface 
of the upper section 2475 of the expandable tubular member 2430. The upper 
5 seaiirH) mertiber 2455 is prefisrebly adapted to fluididy seal the Interfece between 
the radially expanded upper section 2475 of the expandable tubular member 2430 
and the wellbore casing 2400. .The upper sealing member 2455 may be any 
number of conventional commerdally avaHabie sealing membeis. in a preferred 
embodiment, the upper sealing member 2455 is vlton nibber in order to optimally 
10 provide lo9dcanying and pressure sealing capacity. 

The lower sealing member 2460 Is prWeraWy awpled to the outside sur^^ 
of the upper section 2475 of the expandable tubular member 2430. The lowar 
seaUng nramber 2460 is preferably adapted to fluidicly ^ the interface between 
the radially expanded upper section 2475 of the expandable tubular member 2430 

15 and the open hole wellbore secton 2405. The lower sealing member 2460 may be 
any number of conventional commercially available sealing members. Inaprel^ned 
embodiment, the lower sealing member 2460 is vlton rubber In order to optimally 
provide lead bearing and sealing capacity. 

As illustrated in FIG. 24a. the apparatus 2420 Is preferably positioned within 

20 the wellbore casing 2400 and the open hole wellbore section 2405 with the 
expandable tubular member 2430 positioned in overlapping relatidn to the wellbore 
casing 2400. In a preferred embodiment, the weigtit of the mass 2450 is supported 
by the support member 2425, the expansion cone 2435. the coupling 2440, the 
packer 2445, and tt^ lower section 2465 of the expandable tubular member 2430. 

25 In this manner, the intermediate section 2470 of the expandable tubular member 
2430 prefarably does not support any of'the weight of the mass 2450. 

As iHustraled In FIG. 24b, In a prelened embodiment, the packer 2445 is 
then released from corinectton with the tower seclton 2465 of the exp^ 
member 2430. In this manner, the mass 2450 is prefsraUy now supported by the 

30 support member 2425. expanston corie 2435, and the lower and intennediate 
secttons. 2465 and 2470.,of the expandable tubular member 2430. In a preferred 
embodlnrtent, the weight of the mass 2450 then causes the expandable tubular 
member 2430 to be radially expanded by. and extruded off of, the expanston oone 
2435. In a pnSemd embodiment, during the extnnton process, the positton of the 
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siq>port member ?425 is adjusted to ensure an overlapping relation t)tiween the 
expandable tubular member 2430 and the wellbore casing 2400. 

In an aKemative embodiment, a compressible cement and/or epoxy is 
injected inb the annular space between the unexpended poiticm of the tubular 
member 2430 and the wellbore casing 2400 b^ore and/or during the extnjsion 
process. The compressible cement and/or epoxy is ttien preferably permitted to at 
least partially cure prfcw to the initialion of the radial expansion process. In tNs 
manner, an annular sfructural support and fliMc seal is provided around the tubular 
member2430. 

As DIustrated in FIG. 24c in a preferred embodiment, after the expandable 
tubular mmrber 2430 has been oompletBly extruded off of the expansiixri cone 2435, 
a new section of welibcMie casing is formed that pref^ly includes the radisdly 
mpanded tubtdar member. 2430 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2420 Is used to repair or form wellbore 
casings, pipeflnes, and stnicturel supports. 

; In an altemative endiodiment, the mass 2450 b podttoned on top of the 
i4)per section 2475 of the tubular member 2430. In a pretiBired embodiment, the 
mass 2450 is fabricated from a thick walied tubular member that Is concentric with 
respect to the support member 2425, and also rests on top of the upper secSon 
2475 of the tubular member 2430. In this manner, when the expansion cone 2435 
exits the tubular member 2430, the expanston cone wiU cany the mass 2450 out erf 
the wellbore 2405. 

Referring to FIGS. 25a to 2Sc an altemative embodiment of an apparatus 
and method for coupling an expandable hibular niember to a preexisting structure 
Witt now be described. Refenirtg to Fig. 25a, a wellbore casing 2500 and an open 
hole wellbore section 2505 ^re positioned within a subterranean fomnation 2510. 
The welbore casing 2500 and tfw open hole wellbore section 2505 may be 
positioned in any orientatim from the vwtical direction to apfNoximately the 
horizontal direction. 

In a prsfened embodiment, an apparatus 2520 is ublized to fonn a new 
section of wellbore casing within the open hole weHbore section 2505. iMlpre 
generally, the apparatus 2520 is preferably utffized to form or repair wellbore 
casings, pipeflnes. or stnjcturel supimts. 

The apparatos 2520 preferably ftidudes a support member 2525, an 
expandable tubular member 2530. an expansion cone 2535, a chamber 2440, an 
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end plate 2545, one or more upper sealing members 2555. and one or more seaHi^ 
members 2560. 

The support member 2525 is preferably adapted to be coi^led to a surface 
location. The support member 2525 is further coupled to the expansion cone 2535. 
The support member is preferably adapted to convey fluWIc materials to and/or 
from the chamber 2540. The support member 2525 may, for example, be 
conventional commercially available slick wire, braided wire, coiled tubing, or drilling 
slock material. 

The expandable tubular member 2530 remov^ly coupled to. the 
expmston cone 2535. In a preferred embodiment, the expandable tubular member 
2530 further includes one or more i^per and tower sealing members, 25SS and 
2S60, on the outside suriaoe of the expandable tubuUr member 2530 in order to 
optimaliy smI tiie interface between the expandable tubular member 2S30 and the 
weDbore casing 2500 and the open hote wellbore section 2505. 

In a pretened embodiment, the expandable tubular member 2530 further 
Includes a tower section 2565. an intemnediate sectton 2570. and an upper sectton 
2530. In a preferred embodiment, the waD thicknesses df the tower and 
intermediate sections. 2565 and 2570, are less than the wall thickness of the upper 
sedton 2575 in order to opilmalty fadlttate the radial expansion of the expandable 
tubular member 2530. 

In a preferred embodiment, the lower section 2565 of ttie expandable tubidar 
member 2530 further includes the chamber 2540 and the end plate 2545. 

In a preferred embodiment, the expandable tubular member 2530 is further 
provided substentfaliy as disctosed in one or more of the following: (1) U.S. utility 
patent appUcation serial no. 00454,139. attorney docket no. 25791.3.02, filed on 
12/3/1900. whteh claimed the benefit of the fBing date of U.S. provfetonal patent 
applcaBdn no. 60/11 1.293, attorney docket no. 25791.3. fited on 12/7/1998; (2) U.S. 
ul«^ patent applicatton serial no. 0i9/510,913. attorney docket na 25791.7.0^ filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
applicatton no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent appHcation 
serial no. 09/502,350. attorney docket no. 25791.8.02. fitod on 2/10/2000. wWch 
claimed the benefit of the filing date of U.S. provisional applteatton nd. 60/119,611. 
attorney docket no. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440.338, 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the fiMng date of U.S. provisional applicatton no. 60/108.558. attorney docket no. 
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25791.9. filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent appBcation no. 09^23,460. attorney docket 
no. 25791.11.02. fHed on 3/10/2000, wtiich claimed ttie l)enem of the fling date of 
U.S. pn>vi$ional application no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512,895, attorney docket no. 25791.12.02. filed on 2/24/2000. 
which damned the benefit of the fling dates of U.S. provteional applteation no. 
60/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
application no. 60/154.047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utiltty applfealion no. 09/511,941. attorney docket no. 25791.16.02. filed on 
V2AI2000, which cterimed the berwfit of the filir^ date of U.S. prm^kmal serial no. 
60/121,907. attorney docket no. 25791.16. filed on 2/28/1999; (9) U.S. utility patent 
applcatton no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000, 
which claimed the benefit of the fling date of U S. pravtetonal patent appHcalion 
serial no. d0i/137,9M, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
uUHty patent appHcaiioh no. 09/559.122. attorney docket no. 25791.23.02. filed on 
'4/26/2000, which claimed the benefit of the filhng date ctf U.S. provtsionat applicatkm 
no. 60/131.106. attorney docket na 25791i23. fitod on 4/26/1699; (11) U.S. 
provisional application no. eiO/146.203, attorney dodcet. no. 25791.%. flted on 
7/23/1999; (12) U.S. provisional applicatton no. 60/143.039. attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent appllcatton serial no. 
60/162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165,228. 
attorney docket no. 25791.39. filed on 11/12/1999, ttte disdosurss of whk:h are 
incorporated her«in by reference. 

The expanskm cone ;;535 is preferably coupled to tiie support member 
2525. The expansion cone ^5 is further preferably removably coupled to ttw 
expandabte tubular member 2530. The expanskMt cone 2535 is preferably adapted 
to radially expand the expandatde tubular member 2530 when the expsmsion cone 
2535 is axiaiiy displaced relattve to the expandable tubular member 2530. The 
mcpandon cone 2535 Is further preferably adapted to convey flukfic materials to 
and/or from file chamber 2540. 

In a prefened ernbodiment. the expansksn cone 2535 is provided 
substantially as disclosed in one or more of ttte foltowing: (1) U.a utility patent 
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application serial no. 09/454,139. attorney docket no. 25791.3.02. filed on 
12/3/1999. which dainmd file t)enefit of the filing date of U.S. provisional patent 
appfication no. 60/1 1 1.293, attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. - 
utility patent applteatton serial no. 09/51 0,91 3, attorney docket no. 25791 .7.02. filed 
5 on 2^3^000, which dalnted the benefll of ttte filing date of U.S. proviskNial -n 
applkatkm no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent appQcatkm .■ 
serial no. 09/502.360. attorney docket no. 25791.8.02. filed on 2/10/2000. which ^ 
d^ned the twnefit of the filing date of U.S. proviskNial appikatkm no. 60/119,61 1. 
attorney docket no. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440.338. ^ 

10 attorney docket no. 25791.9.02, fited on 11/15/1999, which daimed ttie benefit of 
ttie filing date of U.S. provlstonal appHcatton no. 60/11)8.558. attorney docket na 
25791.9. fited on 1 1/16.1998; (5) U.S. proyistohal patent applicatton no. 60/183.546. 
fited on 2/18/2000; (6) U.S. utitity patent applteation no. 09/523.460. attorney docket 
no. 25791.11.02. fited on 3/10/2000. whteh claimed ttie benefit of ttie filing date of 

IS U.S. provtetonal appBcatton no. 60/124,042. filed on 3/11/1999; (7) U.S. utflity patent 

applicatton no. 09/512.895. attorney docket no. 25791.12.02, fited on 2/24/2000. ~! 
which ctainried the benefit of ttte filing dates of U.S. provisional applteatkMi no. 
60/121,841, attorney docket na 2S791.12..fited on 2/26/1999 and U.S. provtetonal 
applteation no. 60/154.047. attorney docket no. 25791.29. fited on 9/16/1999; (8) 

20 U.S. utility applicatton no. 09/511.941, attorney dodcet no. 25791.16.02. fited on 
2/24/2000. whtoh dainted tiie benefit of ttid filing date of U.S. provislonat serial no. 
60/121.907, attorney docket no. 25791.16. fited on 2/26/1999; (9) U.S. utility patent - 
application no. 09/588.946. attorney docket no. 25791 .17.02, fited on June 7. 2000, 
which daimed ttie benefit of ttie filing date of U.S. provteimial patent application ^ 

25 serial no. 60/137.998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122. attorney docket no. 25791.23.02. filed on 
4/26/2000. whtoh daimed ttie benefit of ttie filing date of U.S. provtetonal application 
no. «0/131.i06, attorney docket no^ 25791.23, fited on 4/26/1999; (11) U.S. 
provteional applicatton no. 6Q/146<203. attorney docket no. 25791.25. fited on 

30 7^1999; (12) U.S. provtetonal applicaUon no. 60/143.039. attorney docket no. 

25791.26. fited on 7/9/1999; (13) U.S. provistonal patent appUcatton serial no. *^ 
60/162.671, attorney docket no. 25791.27, fited on 11/1/1999; (14) U.S. provtetonal 
applicatton no. 60/159.039. attorney docket no. 25791.36. fited on 10/12.1999: (15) 
U.S. provtetonal patent appiitatkm no. 60/1^.033. attorney docket no. 25791.37. 

35 fOed on 10/12/1999; and (16) U.S. prmrisional patent application no. 60/165.228. ~! 
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attorney ddcket no. 25791.39. filed on 11/12/1999. the dtedosures of which are 
incorporated herein t>y reference. 

The chamlwr 2540 defined by the Interior portion of the lower section 2565 
of the expandable tubular member 2530 below the expansion cone 2535 and above 
5 the end plate 2545. The chamber 2540 Is preferably adapted to contain a quantity 
of a fluldic materials having a hiigher densify than the fluidlc materials outside of the 
expandable tubutarrnember 2530. 

The upper sealing member 2555 is preferably coupled to the outside surfece 
of »ie upper section 2575 of the expandable tubular member 2530: The upper 
10 seeing member 2555 Is preferably adapted to fluididy seal the interface between 
the radially expanded upper secton 2575 of the expandatde tubular member 2530 
and the welibore casing 2500. The \spp^ Sdaling member 2555 may be any 
number of convenlionat oommeidaRy avaRabte sealing members, jn a preferred 
embodimmt. the upper sealing member 2555 is viton ruU)er in order to optimally 
15 provide load carrying and pressure sealing capacity; 

The tower seafing member 2560 is preferably coupled to the outeide surface 
of the upper section 2575 of the expandabto tobular member 2530. The lower 
sealing member 2560 is preferably adapted to fkiididy seal the interfece between 
the radially expanded upper section 2575 of the expandable tubular member 2530 
20 and the open hole weDbore section 2505. The lower sealing member 2560 may be 
any mmtov of conventional commercially available sealing membere. In a prefen«d 
embodiment, the lower sealing member 2560 is viton njbber in order to optimally 
provide load carrying and pressure sealing capacity. 

As illustrated In FIQ. 25a, the apparatus 2520 is preferably positioned within 
25 the welibore casing 2500 end the open hole welibore section 2505 with the 
expendable tobular member 2530 positioned in overlapping relation to the vyellbore 
ceebtg 2500. 

As illustrated in FIG. 25b, a quantity of a fluidic material 2580 having a 
der^ greater than the density of tiie fluidic material within the re^ 2585 outside 

30 of the expandable tidHjiar mendser ^30 is injected into the chamb«' 2540. In a 
preferred wnbodiment. the difference in hydroetafic pressure b^ween the chamber 
2540 and the region 2585. due to the differences in flidd densities of these regions, 
causes the expandabto tubular member ^30 to be radially e}qpanded tqr. and 
extmded off of. the mpansion cone 2535. in a pr^erred embodiment, during the 

35 extnjsion process, the position of the support member 2525 is adjusted to ensure an 
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overlapping relation between the expandable tubular member 2530 and the wellbore 
casing 2500. In a preferred embodiment, the quantity of the fluldic material 2580 
WHally irijecled into the chamber 2540 te subsequently increased as the size of the 
chamber 2540 increases during the extrusion process. In this manner, high 
5 pressure pumping equipment is typically not required, or the need for it is at least 
minimized. Rather, In an exemplary embodiment, a column of the fluldic material 
2580 is maintained withiri the support nmhber 2525. 

In an aKemative embodiment, a compressible cement and/or epoxy is 
injected into the annular space between the uriexpanded portion of the tubular 
10 rnember 2530 and the wefflbore casing 2500 before andA)r during the extrusion 
process. The compressible cement and/br epoxy is then preferably pennitled to at 
least partially cure prior to the imttation of the radial expansion process. In this 
manner, ah annular structural support and fluldic seal is provided around the tubular 
membeM-2^. 

15 As illustrated in FIG. 25c. in a preferred embodiment, after the expandable 

tubular member 2530 has been completely exlmded off of the expansion cone 2635. 
a new section of weiibore casing is. Ibnned that preferably Includes the radially 
expanded tubular member 2530 and an outer annular layer of a fiuidic seaflng 
material. More generally, the apparatus 2520 is used to repair or form weiibore 

20 casings, pipelines, and structural supports. 

Referring to FIGS. 26a to 26c an alternative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Referring to Rg. 26a. a weiibore casing 2600 and an open 
hole weiibore sedion 2605 are positioned «rithin a subterranean formation 2610. 

25 The weiibore casing 2600 and the open hole wellbore section 2605 may be 
positioned in any orientatidh from the vertical direction to approximately the 
horizohtal'direcdon. 

In a preferred embodiment, an apparetos 2620 18 utac^d to form a new 
section of. wellbore casing within the open hole weiibore section 2605. More 

30 generally, the apparatus 2620 Is preferably utilized to Ibrni or repair wellbore 
casings. pq)elines. or structural supports. 

The apparatus 2620 preferably includes, a support member 2625. an 
expandable tubular member 2630. an expansion cone 2635, a slip joint 2640. an 
end plate 2545. a chamber 2650. one or more slip members 2655. one or more 



98 



seating members 2670. one or more upper sealing members 2675. and one or more 
lower seaDng members 2680. 

The support member 2625 Is preferably adapted to be coupled to a surfeoe 
location. The support member 2625 '» further coupled to the expansion cone 2635. 
The support member 2625 Is preferably adapted to convey fluidic materials to and/or 
from the charnber 2640. The support member 2625 may, for example, be 
oonventkMial commercially available slick wire, braided wire, coiled tubing, or driling 
stock material. 

The expwKlable tubular member 2630 is removably coupled to the 
expanskm cone 2635. In a profaned embodiment, the expandable tubular member 
2630 further includes one or more upper and lower sealing members. 2675 and 
2680. on the outside surfece of the expandable tubular member 2630 in order to 
optimally seal the intsrfiaoe between the expandable tubular member 2630 and the 
weDbore casing 2600 and the open hole wellbore sectkm 2605. 

In a preferred embodiment, the expendable tubular member 2630 further 
includes a tower sectton 2685. an Intermediate sedton 2690. arid an upper section 
2695. In a prefisned embodiment, the wall thicknesses of the lower and 
intennediate sections. 2685 and 2690. are less tharr the wall thickness of the upper 
sedton 2695 in order to optimally facilitate the radial expansion of the expandable 
tubular memt)er 2630. 

In a pretorred embodiment, the lower section 2685 of the expandable tubular 
member 2630 houses the slip Joint 2640. the end plate 2645. the slips 2655, and the 
sealing members 2670. In a preferred embodiment the intertor portton of the tower 
section 2685 of the expandable tobular member 2630 betow the expanston cone 
2635 and above the end plate defines the chamber 2650. In a preferred 
embodiment, the lower sectton 2685 of the expandable tubular member 2630 further 
includes one or more of the anchoring devices described above with reference to 
RGS. latoZSc. . 

In a preferred embodiment, the expandable tubidar merrdMr 2630 is further 
provkied substentiaay as disdosed In one or more of the foltowing: (1) U.S. utility 
patent appUcatton serial no. 09M54.139. irttomey dock^ no. 25791:3.02. fited on 
12/3/1999. whfa:h daimed the benefit of the filing date of U.S. provistonal intent 
application no. 60/111.293. attorney docket ho. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent applicatton sertel no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2/23/2000. whteh daimed the ben^ of the fHIng date of U.S. provistonal 
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application no. 6W121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09«02.350. attorney docket no. 25791.8.02. filed on 2/10/2000. wt,ich 
claimed the benefit of the filing date of U.S. provisional application no. 60/119 611 
attorney docket no. 25791.8; (4) U.S. utility patent appWcatlon serial no. 09/440 338' 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit oi 
the filing date of U.S. provisfonal appDcation no. 60/108.558. attorney docket ho 
26701.9. filed on 11/16.1998: (5) U.S. provtetonal patent application no. 60/183 546 
filed on 2/18«)00; (6) U.S. utility patent applteatkm no. 09/523.480. attorney docket 
no. 25701.11.02. filed on 3/10C000. whfch claimed the benefit of the filing date of 
U.S. provistonal appfication no. 60/124.042. filed on 3/11/1090; (7) U.S. utility patent 
applicatkm no. 09^12.805. attorney docket no. 25701.12.02. filed on 2«4/2000 
which claimed the benefit of the filing dates of U.S. provistonal applteatk^n no! 
60/121.841. attorney docket no. 25701.12. filed on 2Q6/1999 and U.S. provistonal 
application no. 60/154.047. attorney docket no. 25701.20. filed on 0/16/1000; (8) 
U.S. utility application no. 09/511.041. attorney docket no. 25701.16.02. filed on 
2/24/2000. whteh claimed the benefit of the filing date of U.S. provistonal serial no. 
60/121,007. attorney docket no. 25791.16. filed on 2/26/1000; (0) U.S. utilMy patent 
applicatfon no. 09/588.946. attorney docket no. 25701.17.02. fited on June 7, 2000. 
whteh claimed the benefit of the filing date of U.S. provistonal patent application 
serial no. 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122. attorney docket no. 25791.23.02, filed on 
4^60000. which claimed the benefit of the filing date of U.S. provistonal appltoation 
no. 60/131.106. attorney docket no. 25791.23. fited on 4/26/1999; (11) U.S. 
provistonal appltoation no. 60/146.203. attorney docket no. 25791.25. fited on 
7/20/1000: (12) U.S. provlsfanal application no. 60/143.039. attorney docket no 
25791.26. fited on 7/9/1999; (13) U.S. provisional patent apptteation serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1900; (14) U.S. provisional 
appncaflon no. 60^50.030. attomey docket no. 25701.36. fited on 10/12.1099; (15) 
U.S. provistonal patent application no. 60/150.033. attomey docket no. 25701.37 
filed on 10/12/1000: and (16) U.S. provistonal patent appfication no. 60/165 223' 
attorney docket no. 25701.30. fited on 11/12/1000. tt» dtectosuies of whtoh are 
incorporated herein rsfBrenoe. 

The expanston cone 2635 Is preferably coupted to ttie support member 2625 
and tt)e slip joint 2640. The expanston cone 2635 to further preferably removably 

coupted to tt» expandabte tubuter member 2630. The expanston cone 2635 is 
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preferabfy adapted to radially expand the expandable tubular member 2630 when 
the expansion cone 2635 is axially displaced relative to the expandable tubular 
member 283a The expansion cone 2835 is further preferably adapted to convey 
fiuidic materials to and/or from the chamber 2650. 
5 In a preferred embodiment, the expansion cone 2635 is further provided 

substantially as disclosed In one or more of the fqltowing: (1) U.S. utfflty patent 
appDcatton serial no. 09«54,13.9. attqmey docket no. 25791.3.02, filed on 
12/3/1999. which claimed the benefit of the fiKng date of U.S. provisional patent 
application no. 60/111.293. attorney docicst no. 25791.3, filed on 12/7/1998: (2) U.S. 

10 utflHy patent appBcatton serial no. 09»10.913. attorney docket no. 25791.7.02. filed 
on 2«3C000. whteh claimed the benefit of the filing date of U.S. provlstonal 
appBcatfon no. 60/121.702. filed on 205/1999; (3) U.S. utility patent application 
serial no. 09^02,350. attorney docket no. 25791:8.02. filed on 2/1OC0O0. whteh 
claimed the benefit of the filing date of U.S. provlstonal application no. 60/1 19.61 1. 

15 attorn^ docket no. 25791.8; (4) U.S. utility patent applteaUon serial no. 09M40.338. 
attorney docket no. 25/91.9.02! filed on 11/15/1999. whteh claimed the benefit of 
the filing date of U.S. provlstonal application no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application na 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney d^et 
20 no. 25791.1 1 .02. filed on 3/10/2000. which claimed ttte benefit of me filing date of 
U.S. provisional application no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000, 
>«Nch daimed the benefit of the filing dates of U.S. provlstonal application no! 

60/121,841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provlstonal 
25 appflcation no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application na 09/511.941. attorney docket no. 25791.16.02. filed on 
2C4«000. whteh claimed ttie beneiit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2«6/1999: (9) U.S. utility patent 
applteafion na 00/588.946. attorney docket no. 25791.17.02. fited on June 7. 2000. 
30 whteh claimed ttie benefit of the filing date of U.S. provislonai patent applicab'ori 
serial no. 60/137.9^. attorney docket np. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent applteation no. dfl/5S^.122, attorney docket na 25791.23.02. fited on 
4728/2000. which daimed the benefit of tfie fiSng date of U.S. provlstonal application 
no. 60/131.106. attorney docket no. 25791.23. fited on 4/26/1999; (11) U.S. 
35 provlstonal applteation na 60/146.203, attorney dodcet no. 25791.25. fited on 
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7/28/1990: (12) U.S. provteional application no. 60/143.039. attorney docket no 
25701.26. filed on 7/W1999: (13) U.S. provisional patent application serial no. 
60/162.671. attorney docket no; 25791.27. filed on 1 1/1/1999; (14) U.S. provisional 
application no. 60/159.039. attorney docket no. 25791.36. filed on 10/1^.1999; (15) 
U.S. provisk)nal patent appBcatton na 60/159.033. attorney dodcet no. 25791.37 
filed on 10/12/1999; and (16) U.S. piovistonal patent appDcation no. 60/165.228 
attorney docket no. 25791.39, filed on 11/12/1999. the disdosures of v^ich are' 
incoiporated herein by refeienoe. 

The slip joint 2640 is coupled to the expanston cone 2635 aiKl the end plate 
2845. The slip joirt 2640 Is preferably adapted to perrn« the end plate 2645 to be 
axlallydlsplaoed relative to the expanston cone 2635. in this manner, the size of the 
Chamber 2650 Is variable. The sBp joint 2640 may be any number of oonventtonal 
oommerdaily available sBp Jdints modified In accordance with the teachings of the 
present disck>sure. 

The slip joint 2640 preferably includes an upper member 2640a. a resilient 
member 2640b. and a tower member 2640a -The upper member 2640a is coupled, 
to the expanston cone 2635 and the resilient member 2640b. The upper member 
2640a is mpvably coupled to the tower member 2640b. The upper member 2640a 
preferably Includes one or more fluM passages 2640aa that permit the passage of 
fluidte materials. The tower member 2640b is coupled to the «nd plate 2645 and the 
resilient member 2e40b. The tower member 2640b Is movably coupled to the upper 
member'2640a. The tower member 2640b preferably includes one or more fluid 
pa88ages2640bathatpermltthepassageoffluidicn»terials: The resUient member 
2840c Is poupled between the upper and tower members. 2640a and 2640b. The 
lesllierit member 2640c is preferably adapted to apply an upwani axial force to the 
end piala 2645. 

The end plate 2645 Is poupted to the slip joint 2640, the slips 2855, and the 
sealing membere 2670. The end plate 2645 Is preferably adapted to seal off a 
portton of the inteftof of the tower section 2665 of the expandabte tubular member 
2630. The end plate 2645 is further adapted to define, in combinatton with the 
expandable tubular member 2830. and the expariston cone 2635, the chamber 
2650. 

The chamber 2650 is defined by the interior portion of the tower sedfon 2685 
of the expandable tubular member 2630 betow the expanston cone 2635 and above 
the end plate 2645. In 'a preferred embodiment. the.pressurizatton of the chamber 
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2650 causes the expansion cone 2635 to be axially displaced and thereby radially 
expand the expandable tubular meniber 2630. The chamber 2650 Is preferably 
adapted to move upwardly within the expandable tubular nrwmber 2630 as the 
expansion cone 2635 ahd end plate 2645 are axially displaced within the 
expandable tubular nwrnber 2630. 

The sflps 2655 are coupled to the end plate 2645. The slips 2655 are 
preferably adaptM to perinit the end plate 2645 to be displaced in the upward axta^ 
direction; but prevent axial displacement of the end plate 2645 in the downward 
directton. In this mannec. the chamber 2650 b pressurized by injecting fiuidic 
materials into the chamber 2650. Because the end plate 2645 is mainteined bi a 
subslantially stationary position, reiafive to the expandabte tubular member 2630, 
during the irtjedton of pressurizad fiuidic materials into the chamber 2650. the 
pressiirlzBtion of the chamt)er 2650 preferably axially displaces the expansion cone 
2635. in a pr^ierred embodiment, when the sBp joint 2640 is Hdly extended, the slip 
Joint 2640 then dispteoes the end plate 2645 in the upwaid axial direction, in a 
piefened embodiment, when the spring force of the elastic member 2640c of the sfip 
joint 2840 is greater than the fiuidic pressurization force within the chamber 2650, 
the end 2645 Is displaced in the upward axial direction. 

The sealing members 2670 are oou0led to the end plate 2645. The sealing 
members 2670 are further preferably seailngly coupled to the Interior walls of the 
expandable tubular member 2630. In this manner, the chamber 2650 is optimally 
pressurized during operation of the apparatus 2620. 

The upper sealing member 2675 is preferably coupted to the outside surface 
of (he upper section 2695 of the e)9>andable tubular member 2630. The upper 
seaBng rhember 2675 is preferably adapted to fluidlcly seal the interface between 
the radially expanded upper section 2695 of the expandable tubular member 2630 
and the welbore casing 2600. The upper sealing member 2675 may be any 
number of conventional commerdally available sealing members. In a preferred 
embodiment, the UK»r sraiing member 2675 Is viton nibber in order to optimally 
provide load carrying and pressure sealing capadly. 

The lower sealing member 2680 is prefwabiy coupled to the outside surfeoe 
of the upper tection 2695 of (he expandabte tubuter member 2630. The lower 
sealing member 2680 is prefsr^bly adapted to fbididy seal the interfeca between 
the radially expanded upper section 2695 of the expandabte tubuter member 2630 
and the open hole welSxm section 2605. The lower sealing member 2680 may be 
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any number of conventional commercially available sealing members. In a preferred 

embodiment, the lower sealing member 2680 is vttori rubber In order to optimally 

provide load carrying and pressure sealing capacity. 

As ilhtttrated in FIG. 26a, the i«>paiatus 2820 is preferably positioned within 

5 the weilbore casing 2600 and the open hole wellbore section 2805 with the 

expandable tubular member 2630 posilioned in overlapping relation to the wellbore 

casing2600. In a preferred embodiment, the lower section 2685 of the expandable 

tubular member 2630 is then anchored to the open hole vwObore section 2605 using 

one or more of the apparatus and methods d^bed above wHh reference to FIGS. 
10 1ato25c. 

As illustrated in FIG. 26b. the radial expansion of the expandable tubular 
member 2630 is then initiated by: (1) applying an upwani axial force to the 
expansion cone 2635; and/or (2) pressurizing the chamber 2650 by injecting a 
pressurized fluidic material into this chamber 2650. 

In a preferred embodbnent, the expandable .ti^udar niember 2630 Is radially 
expanded by applying an upward axial force to the expansion cone 2635. In a 
preferred embodiment, once «ie slip Joint 2640 is fully extended, the end plate 2645 
is then axiaity displaced In the upward direction. In this manner, the end plate 2645 
follows the expansion cone 2635; In a preferred embodiment, the chamber 2650 is 
pressurized when the frictfenal forces exceed a predetermined value. In this 
manner, the axial displacement of the expansion cone 2B3S is provkJed by applying 
an axial force that Is selectively supplemented by pressurizing the chamber 2650. 

In an alternative embodiment, a cornpressible cement and/or epoxy is 
Ir^jected Into the annular space between the unexpended portion of the tubular 
mend)er 2630 and tiie wellbore casing 2600 before and/or during the extrusion 
process. The compressible cernent and/or epoxy is then preferably penfnitted to at 
least partially cure prior to the initiatfon of the radial expansion process. In this 
manner, an annular strudw^ siqiport and fluidc seal n provided around the tubidar 
member 2830. 

As illustrated in FIG. 26c in a prsfened embodiment, after the expendable 
tubular member 2630 has beei^ completely exinided off of ttie expansion cone 2635, 
a new section of wellbore casing is fbnned ttiat preferably includes the radially 
expanded tubular member 2630 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2820 is used to repair or form weHbore 
casings, pipelines, and structural supports. 
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Referring initiaBy to FIG. 27. a preferred method 2700 of coupling an 
expandable tubular member to a preexisting stnjcture includes the steps oft (1) 
coupling the expandable tubular member to the preexisting structure by axially 
displacing an expansion cone; and (2) radially expanding the expandable tubular by 
applying dbect radial presswe. 

In a preferred embodiment, as illustrated in FIG. 28. in step 2705. an 
expandable tubular member 2805 is coupled to a preexisting weUbore casing 2810 
positioned within a subtenanean formation 2815. in a preferred embodiment, the 
wellbdre casing 2810 further includes an outer annular 1^ 2820 of a fluidic seaHng 
material such as. for example, cement The expandabte tubular member 2805 may 
be coupled to the preexisting weltbore casing 2810 using any number of 
conventional oommerdaliy available methods for coupling an expandable tubular 
member to a preexisting stmciure such as. for example, pulling an expansion cone 
through a tubular member, or pushing an expansfon cone through a tubular member 
15 using a pressurized fluWIc material. In a pieferretf embodiment, the expandable 
tubular member 2805 Is coupled to the preexisting structure 2810 using one or more 
of the apparatus and methods disclosed in the following: (1) U.S. utiiity patent 
application serial no. 09/454.139. attomey docket no. 25791.3.02. fUed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisfonal patent 
application no. 60/111.293, attomey docket no. 25791.3. filed on 12/7/1998;" (2) U.S. 
utility patent application serial no. 09/510.913. attorney docket no. 25791.7.02, filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisfonal 
application no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09«02.350. attorney docket no. 25791:8.02. filed on 2/10/2000. which 
25 claimed the benefit of the filing date of U.S. provisfonal application no. 60/119.611. 
attomey docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attomey docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisfonal appHcafion no. 60/108.558, attomey docket no. 
25791.9. fited on 11/16.1098; (5) U.S. provisfonal patent application no. 60/183.546. 
fited on 2/18«000; (6) U.S. utility patent appUcation no. 09/523.460. attorney (todM 
no. 25791.11.02. fited on 3/10«000. whteh claimed tiie benefit of the filing date of 
U.S. provisional applfoation no. 60/124.042. filed on 3/1 1/1999; (7) U.S. ufiHty patent 
application no. 09/512.895. attomey docket no. 25791.12.02. filed on 2/24«000. 
which daimed the benefit of tt» filing dates of U.S. provisfonal applfoation. no! 
J5 60/121.841, attomey docket no. 25791.12. filed on 2/26/1999 and US. provisfonal 
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application no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941, attorney docket no. 25791.16.02. fHed on 
2G4/2000. which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2«6/1999; (9) U.S. uliiity patent 
appllcatton no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000, 
which claimed (he benefit of the fiDng date of U.S. provisional patent applicatk>n 
serial no. 60/137,998. attorney dodnt na 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122, attorney docket no. 25791.23.02. filed otv 
4«6«)00. whkA claimed ttie benefit ofthe filing data of U.S. provistonal application 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S 
provistonal apptteatfon no. 60/146.203. attorney docket no; 25791.25. filed on 
7/29/1999; (12) U,s: proviskMial appiicaOon no. 60/143,039, attorney docket no. 
25791.26, filed ort 7/8/1»B9; (13) U.S. provistonal patent appficatton serial no. 
60/162.671, attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
15 appHcatton no. 60/150.039. attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provistonal patent applicatton no. 60/159,033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent appltoatton no. 60/165,228. 
attorney docket no. 25791.39. filed on 11/12/1999, the dbctosures of which ar« 
incorporated herein by reference. In a preferred embodiment, ttie amount of radial 
20 expanstonprovWed in step 105 ranges from about 5% to 20%. 

In a prefenned embodiment, as illustrated in FIG. 29, in step 2710. at least a 
portion of Vne expandabte tubular member 2805 is further radially expanded by using 
a radial expansion tool 2905 to apply direct radial pressure to the expandable 
tubular member 2805. The radial expansion tool 2905 may be any number of 
25 conventional radial expanston tools suitabte for applying direct radial pressure to a 
tubular member. In a preferred embodiment, ttie radial expanston tool 2905 is 
provUed substentially as disctosed on one or more of the foltowing U.S. Patenter 
5,014,770 and 5.063,608, ttte disclosures of whtoh are incorporated herein by 
r^erence. In a preferred embodiment, ttie amount of radtol expansion of the 
expandabte ttibular member 2805 provkied in step 2710 ranges up to about 5%. In 
a preferred embodiment, ttie radtei contact pressures generated by ttie radtel 
expanston tool 2905 in step 2710 range fhmi about 5.000 to 140.000 psi. in order to 
optimally ptesttcaHy defbmi the expandabte tubular member 205 to ttie final desired 
geometry. 
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In a preferred embodimenl, the radial expansion provided in step 2705 Is 
Omtted to the portion of the expandat)le tubular memt>er 2805 that overlaps with the 
preexisting weHbore casing 2810. In thte nianner, the high compressive forces 
typicaly required to radially expand the portion of the expandatMe tubular nriember 
2805 that overlaps with the preexisting wetlbore casing 2810 are optimally provided. 

In attematlve embodiment, the radial expansion in step 2705 radially 
expands the expandable tubular member 2Bt^ to provide an inside dteuneter 
substantially equal to the inside diameter of the pre-existing weHbore casing 2810. 
In this nr)anner» a mono-diameter wetlbore casing is optimally provided. 

Thus, the mettKxi 2700 provides a 2-step radial expansion process that 
utilizes: (1 ) a relatively quick method of radial expansion for the nnajority of the radial 
expansion; and (2) a high contact pressure method fiDr the remaining radial 
expansim. In several dltemativemtfx>dintents, the metlK)d 270^ 
repabr welibore casings, pq)elines, or sfructural supports. 

The method 2700 further provides an apparatus and method for coi4>ling m 
expandable tutndar member to a preexteting structure. The expandable tid>ular is 
initiaBy coupled to the preexisting structure by axially displacing an expansion cme 
within the expandable tubular member. The expandable tubular meifnber is then 
further radially expanded by applying a radial force to the expandable tubular. The 
apparatus and method have wide application to the fonrtation and repair of weilbore 
casings, pipelines, and structural supports. The apparatus and method provide an 
efficient and reliabie mrthod for forming and repairing weilbore casings, pipelines, 
and structural supports. In a preferred implementation, the Initial radial expansion of 
the expandable tubular member by axially displadng the expansion cone provide 
from about 5% to 25% cX radial expansion, and the subsequent application of direct 
radial pressure to ttie expandable tubular member provides an additional radial 
expansion of up to about 10%. In this manner, the desired final geometry of the 
radially expanded tubular member is optirraBy achieved in a time efficient ar^ 
rdiable manner. This method and apparatus is particularly useful in optimally 
creating profiles and seal geometries for iiher tops and for connections between 
Jointed tubulars. 

A method of coupling an expandable tubular member to a preexisting 
structure has been descnl)ed that includes positioning the tubular member and an 
expansion cone witMfi the preexisting structure, anchoring the tubular member to 
the preexisting structwe', axially (fisfriadng the expansion cone relative to tte tubular 
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memter by pulling the expansion cone through the tubular nnember, and lubricating 
the biterface betMifeen the expansion cone and the tubular men^ber. In a preferred 
embodlnnent, lubricating the interface between the expansion cone and the tubular 
nnember bdudes: injeding a lubricating fluid into the trailing edge of the interfece 
between the expansion cone and the tubular member. In a preferrBd embodiment, 
the lubricating fliid has a viscosity ranging from about 1 to 10,000 centipoise. In a 
preferred embodiment, the injecting includes: ir^ecting lubricating fluid into a tapered 
end of the expansion cone. In a preferred embodlnrient, the injecting includes: 
injecting lubricating fluid into the area around the axial midpoint of a first tapered end 
of the expansion cone. In a preferred embodiment, the injecting includes: injecting 
lubricating fluid into a second end of the expansion cone. In a preferred 
embodiment, the injecting includes: injecting lubricating fluid into a tapered first end 
and a second end of the expansion cone. In a preferred embodiment, the injecting 
includes: injecting lubricating fluid into an Interior of the expansion cone, in a 
preferred embocfiment, the injectir^ includes: injecting lubricating fluid ttirough an 
outer surface the expansion cone. In a fmferred embodiment, the injecting 
includes: injecting the lubricating fluid into a plurality of discrete locations along the 
trailing edge portion. In a preferred embodiment, the iubrirating fluid includes 
drilling mud. In a preferred embodiment, the lubricating fluid further includes: 
TorqTrim III, EP MudBb, and DrillN-Slid. In a preferred embodiment, the lubricating 
fluid includes TorqTrim III, EP Mudlib, and Oritl-N^lid. In a preferred embodiment, 
the interface between the expansion cone and ttie tubular member includes: coating 
the interior surfece of the tubular member with a lubricant In a prefenred 
embodiment, hibricating tl^ interface between the expansion cone and the tubular 
mernber indudes: coating the interior surface of the tubular member with a first part 
of a lubricant, and applying a second part of the lubricant to the interior surface of 
the tubular member. In a preferred embodiment the lubricant comprises a metellic 
soap; In a preferred embodiment the lubricant is setected from the group consisting 
of C4aibe-10. C-PHOS-58-M. and C-PHOSf-58-a In a preferred embodiment the 
lubricant provides a sliding fridicm coefficient of less than about 0^. In a preferred 
embodiment the lubricant is chemically bonded to the intertor siirfeces of the tubular 
members, in a preferred embodiment the lubricant is mechanically bonded to the 
interior surfaces of the tubular noembers. In a preferred embodiment the lubricant is 
adhesively bonded to the Interior surfece of the tubular members. In a preferred 
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embodiment, the lut)ricant includes epoxy, molyt>denum disulfide, graphite, 
aluminum, copper, alumisilicate and polyethytenepolyamine. 

A method of coupling a tutuitar member to a preexisting structure has also 
been described that includes positioning the tubular member and an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 
structure, and axiaily displacing the expansion cone relative to the tubular member 
pulling the expansion cone through the tubular member. The tubular member 
preferably Includes: an annular membeir. irtduding: a vvail thteicness that varies less 
than atxxjt B %. a hoop yield strength that varies less than at>out 10 %. 
imperfections of less than aboul 8 % of the wall thidiness, no failure for radial 
expansions of up to about 30 %. and no nedcing of the waHs of the annular member 
for radial expansions of tq) to dbout^%. 

A method of coupling a tubidar member to a preexisting structure has also 
been described that bKludes injecting a lubricatlrig fluid into the preexisting 
structure, positioning the tubular member and an expansion cone within the 
preexisting stnicture, anchoring the tubidar member to the preexisting stmcture. and 
axlaBy displacing the expansion cone relative to the tubular member by pulling the 
expansion cone through, the tubular member. In a prefened embodiment, the 
lubricating fluid includes: BARO-LUB GOLD-SEAL^ brand drilling mud lubricant 

A method (rf coupling an expandable tubular member to a preexisting 
stnicturs has also been described that includes positioning the expandable tubular 
member and an expansion cone within the preexisting structure, anchoring the 
expandable tubular nterhber to the preexisting staichire, and 
axiaily displadng the expansion cone relative to the expandable tubular member by 
pullft)g the expansion cone through the expandable tubular number. In a preferred 
embodiment, the expandable tubular merr^r includes: a first tubular member, a 
second tubuia* member, and a threaded connection for coupling the first tubular 
member to the secmd tubular member. In a preferred embodiment, the threaded 
connection indiKtos: one or warn sealing members for sealing the Interface between 
the first iand second tubuteir members. In a prefenred embodiment, the threaded 
connection contprises a pin and box threaded connection. In a preferred 
embodiment, the sealing members are positioned adjacent to an end portion of the 
threaded connection. In a preferred embocftnent. one of the sealing members is 
positioned adjabent to an end portion of the threaded connection: and wherein 
another one of the sealing members is mM positidned adjacent to an end portion of 
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the threaded conrtection. In a preferred embodiment, a plurality of the sealing 
memt)ers are positioned adjacent to an end portton of the threaded connection. 

A method coupling an expandable tubular member to a preexisting 
stnjcture has also been described that includes positioning the expandable tubular 
5 member and an expansion cone within the preexisting structure, anchoring the 
expandable tubular member to the preexisting stnicture, and 
axially displacing the expansion cor^ relative to the expandable tubular member by 
puOing the expstfidon cone throtjgh the expandable tububr member. In a preferred 
embodhment. the expandable tubular member includes a piurelity of tubular 

10 members having threaded portions that are coupled to one. another by the process 
of: coating the threaded portions of the tubular members with a sealant, coupling the 
threaded portions of the tubular membere, and curing the sealant In a prtfened 
embodiment, the sealant is sdecM from the group consisting of epoxies, 
thermoeetting sealing compounds, curable sealing compounds, and sealir^ 

15 compounds ha^ng polymerizable materials. In a preferred embodiment, the method 
further includes: initisdiy curing the sealant prior to radially expanding the tubular 
membere, and finally curing the sealant after radially expanding the tubular 
membere. In a prefened embodiment, the sealant can be stretched up to about 30 
to 40 percent after curing without failure. In a preferred embcxliment, the sealant is 

20 resistant to conventional wellbore fiuidic materials. In a prefened embodiment, the 
material prop^lies of the sealant are substantially stable for temperatures ranging 
from about 0 to 45Q ^. in a preferred embodiment, the method further Includes: 
applying a primer to the threaded portions of the tubular members prior to coating 
the tiveaded portions of tiie tubular members vnO) ttie sealant, in a preferred 

25 embodiment, the primer includes a curing catatysL In a preferred embodiment, ttie 
primer is applied to the threaded portion of one of ttie tubular members and ttie 
sealant is applied to ttie ttireaded portion of ttie other one of ttie tubular membere. 
In a preferred embodiment, ttie primer includes a curing catalyst. 

A mettiod of coupling a tubular member to a preexisting staicture has a^ 

30 been described ttiat includes positioning ttie tubular member and an expansion cone 
wittiin the preexstir^ structure, anchorir^ ttie tubular member to the preexisting 
. structure, and axially displacing ttie expansion cone relattve to the tubular member 
pulling the expansion cone ttvough the expanctable tubidar member. In a 
preferred embodiment, the tubular member includes: a pair of rings for engaging ttie 
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preexisting struc^re, and a sealing element positioned between the rings for sealing 
the interface between the tubular memba- and the preexisting strudure. 

A nnettKxl of coupling a tubular member to a preexisting structure has ^so 
been described that includes positioning the expandable tubular nr^ember and an 
expansion cone \Mthin the pree)dsting structure, anchoring the expandable tubular 
member to the preexisting structure, and axially displacing the expansion cone 
relative to the expandable tubular member by putting the expanston cone through 
the expandable tubular m^ber. In a preferred embodiment, tte tubular member 
Includes one or more slofeB. In a prefenriM embodln^ 

preexpanded portion of the tubular member. In a preferred embodimerit, the slots 
are provided at a non-preexpanded porUbn of the tubular member. 

A method of ooufriing a tubidar rmiTter to a (veexisting structure has also 
been described that indudee positioning the expandable tubular member and an 
expansion cone wittiin the preexisting structure, anchoring the expandable tutiular 
member to the preexisting stnictiinre. and axidiy displacing the expansion cone 
relative* to the expandable tubular memb^ tiy pulling the expanston cone through 
the expandable tubular member. In a preferred embodimmt, the tubular member 
Includes: a first preexpanded portion, an Intenmediate portion coupled to the first 
preiaxpanded portion including a sealing element, and a second pree}q»anded 
portion coupled to the intmTnediate portton. 

A mettxxl of coupling a tubular member to a preexisting structure has also 
been described that includes positioning the expandable tubular nrtember and an 
expansion cone within the preexisting stmcture, anchoring the expandable tubular 
member to the preexteting stmcture. and axially displacing the expansion cone 
relative to the expandable tubular membier by putting the expansion cone through 
the expandable tubular rromber by applying an axial force to the 6)q)dnsion cone. 
The axial force preferably includes a substantially constant axial force, and an 
increased axial force. In a prefmed embodiment, the increased axial force is 
provided on a periodic baste. In a preferred embodiment, the increased axial force 
Is provided on a random basis. In a prrtiened embodiment, the ratio of the 
increased axial force to the subsimtially constant axial, force ranges from about 5 to 
40%. 

A method of couplir^ a tutHilar member to a preexisting structure has also 
been described ttiat includes positi6ning the tubular member and an expansion cone 
within the preexistmg structure., anchoring the tubular member to ttie iveexisting 
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structure, and axially displacing the expansion cone relative to the expandable 
tubular member by pushing and pulling the e)^nsion cone thnaugh the expandable 
tubulffl^ memba^. In a preferred embodiment, pushing the expansion cone includes: 
injecting a pressurized fluldic material Into ccmtact with the expansion cone. 

A method of coupling a tubular membm^ to a preexisting structure has ateo 
been described that includes positionihg the tubular member and an expansion cone 
witWn the preexisting structure, anchoring the tubular member to the preexisting 
stiucture, axially displw^ihg the expansion oone relative to the tubular member by, 
pulling the expansion cone through the expandable tubular member, and inJecUng a 
curable fluidic sealing material between the tubular member and the preexisting 
structure prior to axially displacing the expansion cone. 

A method of ooufAng a tubular member to a preexisting stmcture has also 
been described that includes positioning the tubular member and an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 
stnjcture by increasing the size of the expansion cone, aiid axially displacing the 
expanston cone relative to the tubular member by pulling the expansion cone 
through the tubular member. 

A rnethod of coupling a tubular rnember to a preexisting structure has also 
been described that includes positioning the tubular member and an expansion cone 
within the preexisting stairture. andwing the tubular member to the preexisting 
structure by heating a portion of the tubular member, and axially dlsplacirig the 
expansion cone relative to the tubular member by pulling the expansion oone 
through the tubularmember. 

A mettKxl of coupling an expandable tubular member to a preexisting 
structure has also been described that includes positioning the expandable tubular 
member, an expansion oone. and an anchoring device within tiie preexisting 
stmcture, positioning the anchoring device above the expansion oone, anchoring the 
expandable tubular member to the preexisting structure using the anchorvig device, 
and axial^ displacing the expansion cone. 

A method of coupling an expancteble tubular member to a premisting 
structure has also been described that iricludes positioning the tubular member and 
an expansion cone within the preexi^ng structure, explosively anchoring the tubular 
member to the preexisting structure, and axially displadng the expanston oone 
relative to the tubuteir member. 
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A method of coupling an expandable tubular to a preexlsttng structure has 
also been described that includes fixing the posltbn of an expansion cone within the 
preexisting structure, driving the expandable tubular mentber cmto the expansion 
cone in a first direction, and axially displacing the expansion cone in a second 
direction relative to the expandable tubulir member In a preferred embodinnent. the 
first and sMond directions are diffwent 

A nr)ethod of coupling an expandable tubular member to a preexisting 
strucbm h» also been described that includes placing the expandable tubular, an 
expansion cone, land a resilient anchor within the preexisting structure, releasing the 
resilient anchor, and axially displacing the expansion oone within me expandable 
tubular member. 

A method coupling an expandable tubular member to a pree)^ting 
stnjdure has also been described that InchKies placing the expandable tubular 
merTtf)er, an expansion cone, and an anchor into tto preexisting structure, anchoring 
the expandable tubular member to the preexisting structure by: pivoting one or more 
engagement elements, and axially displacing the expansion cone. In a preferred, 
embodiment, pivoting the engagement elements includes: actuating the 
engagement elements. In a prefenned embodiment, pivoting the engagement 
elements incfudes: placing a quantity of a fluldlc material onto the. engagement 
elements. In a preferred embodiment pivotlrig the engagennent elements includes: 
displacing the expandable tubular member. 

A method of coupling an expandable tubular member to a preexisting 
stmcture has also been described that Indudes placing the expandat)te tubular 
member and an expansion cone into the preexisting stmcture, placing a quantity of 
a fluldic material onto the expandable tubular riember to anchor the expandable 
tubular member to the preexisting stmcture, and axially displacing the expansion 
cone. In a preferred embodiment, the fluldic niaterial comprises a barite plug. In a 
preferred errrixxliment, the fluldic material domprises a flex plug. 

A method of couplir^ an expandable tubular member to a preexisting 
structure has also been described that includes positioning the expandable fibular 
meiTiber and an expansion oone into the preexisting structure, anchoring the 
expanctebie tububr member to the preexteting structure by ir^ecting a quantity of a 
hardenable fluldic material into the preexisting structure, at least partialty curing the 
harderiable fluidic sealing material, and 
axially displactng the expansion cone. 
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A method of coupling an expandable tubular member to a preexisting 
structure has also been described that Includes placing the expandable tubular 
member and an expansion cone within the preexisting structure, and applying an 
axial force to the expandable tubular member In a downward direction. 

A method of coupling an expandable tubular member to a preexisting 
stnjcture has also been described that Includes placing the expandable tubular 
member and an expansion cone within the preexisting stnjdure. injecting a quantity 
of a first fluldic material having a first density into the region of me preexisting 
sinicture outside of the expandable tubular member, and injecting a quantity of a 
second fluidic material having a second density into a portion of the expandable 
tubular member below the expansion cone. In a preferred embodiment, the second 
dentfty is greater than the first density. 

A method of coupling an expandable tubular member to a preexisting 
stnjdure has also been described that includes placing the expandable tubular 
member and an expansion cone into the preexisling structure, anchoring the 
expandable tubular member to the preexisting stnjdure. applying an axiai fbrce to 
the expansion cone, and pressurizing an Interior portion of the expandable tubular 
member below the expansion cone. 

A method of coupUng an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular 
member and an expansion cone Into the preexisting structure, and applying an axial 
force to the expandable tubular member. 

An apparatus fbr coupling a tubular member to a preexisting structure has 
also been described that includes an expandable tubular member, an anchoririg 
device adapted to couple the expandable tubular member to the preexisting 
stmcture. and an expansion cone movably coupled to the expandable tubular 
member and adapted to radially expand the expandable tubular member, including: 
a housing including a tapered first end and a second end, one or more grooves 
fanned In the outer suriiace of the tapered first erid. arid one or more axial flow 
passages fluidldy coupled to the grooves. In a prefened embodiment, the grooves 
include drcurnfbrantial grooves. In a prefierred embodiment, the grooves indude 
spiral grooves, in a prefisned embodiment, the grooves are oohoentreted around 
the axial midpoint of the tapered portion of the housing. In a preferred embodiment, 
the axial flow passages Indude axial grooves. In a preferred embodiment, the axial 
gnwves are spaced apart by at least about a inches In the drcumferentlai direction. 
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In a preferred embodiment, the axiari grooves extend from the tapered first end of 
the Ixxly to the grooves. In a preferred embodinr^t, the axial grooves extend from 
the second end of the body to the grooves. In a prefenBd embodiment, the axial 
grooves extend from the tapered first end of the body to the second end of the body. 
5 In a preferred embodbnent, the axial flow passages are positioned v^in the 
housing of the expansion cone. In a preferred embodiment, the axial flow passages 
extend from the tapered first end of the body to the grooves. In a preferred 
embodiment, the axial flow passages extend kom the tapered first end of the body 
to tt)e second end erf the body. In a preferred embodiment, the axial flow passages 

10 extend from the second end of the body to the grooves. In a preferred enritxxliment, 
one or more of the flow passages indude inserts having restricted flow passages. In 
a pfefenpedembodinrient, one or nrwre of the axial flow passages in^ Ina 
preferred embodiment, the cross secUor^l area of the grooves is greater than the 
cross sectional area of the axial flow passages. In a preferred embodiment the 

15 cross-sectional area of the grooves ranges from about 2X10^ in^ to 5X10"^ in^. in a 
preferred enrtbodiment, the cross-sectional area of the axial flow passages ranges 
from abbut 2X1(r* In^ to 5X1(r^ inl In a preferred embodiment, the angle of attack 
of the first tapered end of the boidy ranges fironi about 10 to 30 degrees, in a 
preferred embodiment, the grooves are concentrated in a trailing edge portion of the 

20 tapered first end. In a prefenred embodiment, the angle of inclination of the axial 
flow passages relative to the longitudinal axis of the expansion oone is greater than 
the angle of attack of the first tapered end. In a preferred embodiment, the grooves 
include: a fiow channel haying a firet radius of curvature, a first shouUer positioned 
on one sMe of the flow channel having a second radius of curvature, and a second 

25 shoukler positioned on the other side of the flow channel having a third radius of 
curvature. In a preferred embodiment, the first, second and third radii of cun/ature 
are substantially equal. In a preferred embodiment, the axiai flow passdges include: 
a flow channel having a firet radius of curvature, a first shouMer positioned on one 
sMe of the flow chanriel having a second radius of curvature, and a second shoulder . 

30 positkKied on the ottier shie <rf the flow ctannel having a third radius of curvature. 
In a preferred embodiment, the first, second and tMrd radii of curvature are 
substantially equal. In a preferred embodiment, the second radius of curvature is 
greater ttian the third radii^ of curvature. 

An apparatus for coupttig an expandable tubular member to a preexisting 

35 strudm has also been desofeed that includes an expandable tubular member, an 
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anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movaWy coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular memben In 
a preferred embodiment, the expandable tubular member includes: an annular 
5 member, having: a waU thickness that varies less than about 8 %. a hoop yield 
slrei^ that varies less than about 10 %; imperfections of less than about 8 % of 
the wall ttridotess. no faHure Ibr nadial expansions of up to about 30 %, and no 
neddrig of the walls of the annular member for radial expansions of up to about 
26%. 

0 An apparatus for coupling lin expandable tubular member to a preexisting 

structure has also been described that includes an expandable tubular member, an 
anchoring device ^adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubiter member and adapted to radially expahd the expandable tubular rnember. In 
a prefened embodiment, the expendaUe tubular member Includes: a first tubular 
member, a second tubular member, and a threaded connection for coupling the first 
tubular member to the second tubular member. In a preferred embodiment, the 
threaded connection includes: one or more sealing membere for sealing the 
interface between the first and second tubular members. In a preferred . 
embodiment, the threaded connecdon comprises a pin a^ box threaded 
connectfon. tn a preferred embodiment, the sealjng members are positioned 
adjacent to an end portion of the threaded connection. In a preferred embodiment, 
one of the sealing members is positioned adjacent to an end portion of the threaded 
connection, and another one of the sealing membere Is not positioned adjacent to 
an end portion of the threaded connection. In a preferred embodiment, the plurality 
of the sealing members are positioned adjacent to an end portion of the threaded 
connection. 

An apparatus for ctHipHng an expandable tubular nnember to a preexisting 
structure has also been described that includes an expandabfe tubular member, an 
anchoring device adapted to couple the expandabfe tubular member to the 
preexisting stnjcture, and an ejgianskm cone movably ooiipted to the mcpandabto 
tubular member and adapted to radially expaiid the expandabfe tubufer member. In 
a preferred embodiment; ttie expandabfe tubular member nndudes: a layer of a 
lubricant coupted to the Interior surttoe of the tubufer member. In a preferred 
embodiment, the lubricant comprises a metalHc soap. In a preferred embodiment, 
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the lubricant is selected from the group consisting of C-Lul)e-10. C-PHOS-58-M, and 
OPHOS-58-R. In a preferred emtxxllnient. the. lubricant provides a sliding friction 
coefficient of less than about 0.20. In a preferred embodiment, the lubricant Is 
chemically bonded to Oie Interior surface of the expandable tubular member. In a 
preferred ambodlment. the lubricant is mechanically bonded to the mterior surface of 
the 0xpandable tubular member. In a prefened embodiment the lubricant is 
adhesively bonded to the Interior surfiace of the expandable tubular member. In a 
prefiBrred embodiment, the lubricant includes epoxy. molybdenum disulfide, 
graphite, alwninum. oopper. alumteiicatB and polyethylenepolyamlne. 

An apparatus for coupling an expandable tubular member to a preexisting 

stnidure has also been dwaibed that Indudes an expandable tubular member, an 
anchoring device adapted to oouple the expandable tubular member to the 
preexisting stmcture. arid an expansion cone movably coupled to the mpandable 

tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes: a pair of tubular 
membera having threaded portions coupled to one another, and a quantity of a 
sealant wittiin the threaded portions of the tubular membera. In a preferred 
embodiment, the sealant Is selected Ihxn the group consisting of epoxies. 
thennosettfng sealing compounds, curable sealing co9iipounds. and sealing 
compounds having polymerizable materials. In a prefenred embodiment, the sealant 
includes an initial cure cyde and a final cure cycle. In a prefened embodiment, the 
sealant can be stretched up to about 30 to 40 percent without failure. In a preferred 
embodiment, the sealant is resistant to conventional wallbore fluldic materials. In a 
preferred embodiment, the material properties of the sealant are substantially stable 
for temperatures ranging from about 0 to 450 T. Ih a preferred embodiment, the 
threaded portions of the tubular members include a primer for improving the 
adhesion of the sealant to the threaded portions. 

An appar^ for ooupOi^ an expandable tid>ular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
anchoring device adapted to oouple the expandable tubular member to the 
preexisting stmcture. and an expansion cone movably coupled to the expandable 

tubular member and adapted to radially expand the expandable tubular memtier. In 
a preferred embodiment, the expandable tubular member includes: a pair of rings for 
engaging the preexisting stmctuie, and a sealing element positioned between the 
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rings for sealing the interface between the tubular member and the preexisting 
structure. 

An apparatus for coupHng an expandable tubular member to a preexisting 
structure has also been described that includes an expandable tubular member, an 
5 anchoring device adapted to couple the expandable tubular member to the 
praexlsllng structure, and an expansion cone movably coupled to the expandable 

tubular member and adapted to ladiaily expand the expandable tubular rnembe^^ In 
a prefBrred embodiment, the expandable tubular member includes one or more 

slots. In a preferred embodiment, the slots are provided at a preexpandedportiori of 
10 the txpandabie tubular member, in a preferred embodiment, the slots are provided 

at a noniMeexpanded portion of the tubular member. 

An apparatus for coupling an expandable tubular inember to a preexisting 

structure has also been described that includes an expandable tubular member, an 

anchoring device adapted to couple the expandable tubular member to the 
15 preexisting structure, and an ei^Ninsion cone movably couplad to the expandable 

tubular member and kJapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member Includes: a first 
prsexpanded portion, an intemnediate portion coupled to the first preexpanded 
portion induding a sealing element, and a second praexpanded portion coupled to 
20 the intermediate portion. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that Includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, an expansion cone movably coupled to the expandable tubular 
25 member and adapted to radially expand the expandable tubular .member, and a 
valveaWe fluW passage coupled to the anchoring device. 

An apparatus for coupling an expandable tubular member to a preexisting 
stnjcture has also been described that includes a first support member, a second 
support member coupled to the first support member, an expansion cone coupled to 

30 the first support member, an expandable tobular member coupled to the expansion 
cope, and an anchoring device coupled to the second support member adapted to 
cbupte the expandable tubular n»mber to the preexisting ^dure. In a preferred 
embodiment, the anchoring device is positioned above the expansion cone. In a 
preferred embodinrwnt, the outside diameter of the expansion cone is greater ttian 

J5 ttie inside diameter of the expandable tubular member. In a preferred embodiment, 
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the outside diameter of the expansion cone is apprc»dmate!y equal to the outside 
diameter of the expandable tubular member. 

An apparatus ifar coupling an expandable tubular member to a preexisting, 
structure has also been described that includes a first support member, a second 
5 support n^ember oou|^ to the first support member, an expansion cone coupled to 
the first support member, an expandable tubular member coupled to the expansion 
cone, and an explosive anchoring device coupled to the second support member 
adapted to ceuf^ the expandable tubular member to the preexisting structure. 

An apparatus for coupling an expandable tubular member to a preexisting 
10 ftnidure has also been described that Includes a support member, an expandable 
expansion cone coupled to the support member, and an expandable tubular 
member coupled to the expansion com. 

An apparatus ftv coupling an expandable tubular member to a preexisting 
structure has also been described that jndudes a support menr^. an expandable 
«q)amion cone coupled to the support member, and an expandable tubular 
r member coupiecl to the expandable expansion cone. In a prefsned embodbnent, 

the «(pand8Me tubular member includes one or more anchoring devices. In a 
|~ preened embodiment, the expandable tubidar member Includes a slotted end 

portion. 

r 20 An apparatus for coupling an expandable tubular to a preexisting stnjcture 

has also been described that includes a support member, an expansion cone 

r- coupled to the support meit*er. an expandable tubular member coupled to the 

expansion cone including one or more shape memory metal Inserts, and a heater 

^ coupled to the support member In opposing relation to the shape memory metal 

25 inserts. 

^ An apparatus for coupling an expandable tubular member to a preexisting 

structure has also been described that includes a support member. 
an expansion cone coupled to the support mwnber, an expandable tubular member 
■ coupled to the expandable expansion cone, and a resilient anchor coupled to the 

30 expandable tubular member, in a pr^srred embodiment, the resHlent anchor 
r Includes a reslDent scroll, in a pr^eried embodiinent, the iB^Hent anctKN* Includes 

. one or more resilient anns. In a preferred embodiment, the resOlenit anchor 
r Includes: one or more resilient radially cntented elements. In a prefened 

embodiment, the reslfent arMdior Is adapted to mate with the expansion cone. 
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An expandabte tubular member has also been described that includes «m 
expandable tubular body, one or morp resilient panels coupled to the expandable 
tubular body, and a release member releasably coupled to the resflient panels 
adBf^ed to controllably release the resilient panels. 

An apparatus for coupling an expandable tubular member to a preexisting 
stnicture has also been described that includes a support mem^r, 
an expansion cone coupled to the support member, an expandable tubular member 
coupled to the expanctabie expansion cone, and an anchor coupled to the 
expandable ti^iar member, including: one or mom spitos pivotally coupled to the 
expandabte tubular member for mgaging the preexisting structure. In a preferred 
embodbnent. the apparatus further includes one or more conesponding actuators 
for pivoting the spiltes. 

An apparatus for cowpUn^ an «q)andable fibular member to a preexisting 
stnidure ha^ also been desaibed that includes a support member, 
an expansion cone coupled to the support member, an mqpandable tubular member 
coupled to the expandable expantion cone, and an anchor coupled to the 
expandable, tubular member, including: one or more petal baslcels pivotally coupled 
to the expamdable tubular member. . In a prsfenned embodiment, the c^ratus 
further incbjdes one or more corresponding actuators for pivoting the petal baslcels. 

An apparatus for coupling an expandable tobular niember to a preexisling 
stnjcture has also been described that includes a support member, an expansiofi 
cone coupled to ttie support member, an expandable tubular member coupled to the 
expansion cone, including: a slotted portion provided at one end of the mpandable 
tubular member. 

An apparatus for ooupfing an expandal>le tubular member to a preexisting 
stnjcture has also been described that Includes a support nwnber, an expansion 
cone, an expandable tubular member coupled to the exparision cone, a coupling 
device coupled to the support member and an end portion of the expandable tobular 
member, and a mass coupled to the end portion of the expandable tobular member. 
In a preferred embodiment, the weight of ttte mass is. greater than about 50 to 100 
% of the yield strength of the expandabte tobuter member. 

An apparatus fbr coupling an expandabte tobular member to a preexteting 
stnjdure hm steo been de8<!rtbed that includes a support member Indudhg a fluid 
passage, an expansion cone coupled to the support meirtow, an wpandable tobular 
member coupled to the expand cone, a sDp jolrtf coupled to the expansion cone. 
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an end plate coupled to the slip joint a fluid chamber coupled to the fluid passage, 
the fluid chamt)er defined by the intertor p<xtion of the expandable tubutar member 
betvveen the expansion cone and the end plate; 

A method of coupling a tubular member to a preexisting structure has been 

5 described^ that includes positioning the tubular member and an expansion cone 
within the preexisting stnicture, a)Qany displacing the expanston cone, removing the 
expansKHi cone, and applying direqt radial pressure to the first tubular member. In a 
preferred embodiment, axialty displacing the expansion cone includes pressurizing 
at toast a portion of the interior of the tubular nriember In a preferred embodinrient, 

10 axially displadng the expansion cone includes: injecting a fluidic material into the 
tubular member. In a preferred embodinfient, axially displacing the expansion cone 
includes: applying a tensile force to the expansion cone. In a prefened 
embodiment, axially displacing the expartsion cone includes: displacing the 
expansion cone into the tubule* member. In a preferred embodiment, axially 

15 dtsptadng the expansion cone includes: displacing the expansion cone (Hit of the 
tubular memt>er. In a preferred embodiment, axially dtepiadnig the expansiCHi cone 
radially expands the tubular member by about 10% to 20%. In a preferred 
embodiment, applying direct radial pressure to the first tubular member radially 
expands the tubular member by up to about 5%. In a preferred embodiment, 

20 applying direct radial pressure to the tubular member includes applying a radial 
force at disoBte locations. In a preferred errdxKliment, the preexisting structure 
includes a wetitx>re casing. In a preferred embodiment, the preexisting structure 
includes a pipeline. In a preferred embodiment, the preexisting structure includes a 
structural siupport 

25 An apparatus also has been de8crit)ed that includes* a tubular nnember 

coupled to a preexisting structure. The tubular mernber is coupled to the preexisting 
structure by the process of: positkmlng the tubular member and an expansion cone. 
wHHn the preexisting stnicture, axially displadng the expansion cone, removing the 
expansion cone, and applying direct radial pressure to the tubular meniber. In a 

30 preferred embodiment, axiady displacing the e^qiansion cone Includes: pressurizing 
at least a portion of the interior of the tubidar nnember. In a prefenred embodiment, 
. axiaiiy displacing the expansion cone includes: ir^ecting a fluidic material into the 
tutNJiar mend)er. In. a prefened embodiment, axialiy disptedng the expansion cone 
includes: applying a tensile force to the expansion cone. In a imferred 

35 embodiment, axially displacing the expansion cone includes: displadng the 
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expansion cono Into the tubular member. In a prefarred embodiment. axiaOy 
displacing the expansion cone includes: displacing the expansion cone out of the 
tubular member. In a preferred embodiment, axially displacing the expansion cone 
radially expands the tubular member by about 10% to 20%. In a preferred 
embodiment, applying direct radial pressure to the tubular member radially expands 
the tubular member by up to about 5%. In a preferred embodiment, applying direcl 
radiaf pressure to the tubular member includes applying a radtel force at d^crete 
k)caiions. In a prefsned embodiment, the preexisting stmctwe Includes a wellbore 
casing, in a preferred embocfiment. tiw preexisting structure includes a pipeline. In 
a. prriiBrrBd embodiment, the preexisting structure includes a structural support 

Although this detailed description has shoi^ and described Ulustrative 
embodiments of the Invention, thisi description contemplates a wide range of 
modifications, changes, and substitutions^ In some instances, one may employ 
some features of the present invention without a oonesponding use of the other 
features. Accordingly. It Is appropriate that readers should constnje the appended 
claims broadly, and In a manner consistent with the scope of the invention. 
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PLAINS 

1. An apparatus, oomprising: 

a tubular member coupled to a preexisting stnK^; 
wherein the tubular member is coupled to the preexisting structure by the 
process of 

positioning the tubular member and an expansion cone within the preexisting 
stnicture; 

^ axiai^ displacing the expansion oone; 

removing the expansion cone; and ' 
applying direct radial pressure to the tubidar member. 

2. The apparatus of daim 1 . wherein axially displacing the expansion cone 
b)chidM: 

pressurizing at least a portion of the interior of the tubular member. 

3. The apparatus of daim 1, wherein axiaHy displadng the expansion cone 

bfidudes: 

injecting a fluidic material into the tubular member. 

4. The apparatus of daim 1 , wherein axially displadng the expansion cone 
Indudes: 

applying a tensile force to the expansion cone. 

5. The apparatus of daim 1 , wherein axially displadng the expansion cone 
Indudes: . 

displadng the expansion cone into the tubular member. 

6. The apparatus of daim 1 . wherein axially displadng the expansion cone 
indudes: 

displadng the expansldn cone out of the tubular member. 

7. Ttie^paratus of claim 1.vvhereina)dally displadng the expansi^ 
radially expands the tubular nwndier by 10% to 20%. 
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8. The apparatus of claim 1 , wherein applying direct radial pressure to the 
tubular nrienriber radially expands the tubular nrien^ 

0. The apparatus of clairn 1, wherein applying dirert radial pressure to the 
tubular nnember includes applying a radial force at discrete locatior^. 

10. The apparatus of daim 1 , wherein the preexisting structure includes, a 
wellbore casing. 

1 1 . The apparatus of daim 1 , wherein the preexisting structure indudes a 
pipeline. 

1 2. The apparatus of daim 1 , wherein the prae)dsting structure indudes a 
structural support. 
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1 . A method of coupiing an expandable tubular member to a preexisting 
stmcture, comprising: 

positioning the tubular member and an expansion cone within the preexisting 
S. structure; 

anchoring the tubular member to the preexisting structure; 
axialiy displacing the expansion cone relative to the tubular member by 
pulling the expanskm cone through the tubular nieni)en a 

lubricating the interface between the expansion oone and the tubular 
10 member. 

2. The nriethod of daim 1 , wherein lubricating the interface between the 
expanston cone and the tubular member includes: 

injecting a lubricating fluid into the treiling edge of the interface between the 
IS expansion oone and the tubular mernber. 

3. The method of daim 2. wherein the lubricating fluid has a viscosity ranging 
from about 1 to 10.000 centipoise. 

20 4. The method of d^m 2, wherein the Infecting tndudes: 

injecting lubricating fluid into a tapered end of the expansion cone. 

5. The method of daim 2, wherein the irijeding includes: 

injecting lubricating fluid into the area around the axial midpoint of a first 
25 tapered end of the expansion cone. 

6. The method of daim 2, wherein the injecting indudes: 
Injecting lubricating fluid into a second end of the expansion oone. 

30 7. The method of daim 2. wherein the Irijecling indudes: 

injecting lubricating fluid into a tapered first end and a second end of the 
expansion oone. 

B. The method of daim 2, wherein the irqeding indudes: 
35 injecting lubricafing fluid into an intertor of the expansion cone. 
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9. The method of daim 2, wherein the injecting indudes: 

injecting lubricating fluid through an outer surfece of the expansion cone. 

10. The method of daim 2, wherein the injecting includes: 

injecting the lut>ricating fluid into a plurality of discrete locations along the 
traUng edge portion. 

11. The method of ctedm % wherein the lubricating fluid comprises: 
drilling mud. 

12. The mettod of daim 2, whereir) the lubricating fliud further indudes: 
TorqTrim III; 

EPMudllb;and 
DrlKN-Slld. 

13. The nriethod of daim 2, wherein the lubricafing fluid oompri^ 
TorqTrim III; 

EPMudlib;and 
DrillN-Slid. 

14. The method of daim 1 , wherein lubricating the interface between the 
expansion cone and the tubular member indudes: 

coating the Interior surface of the tubular member with a lubricant 

15. The method of daim 1 , wherein iMbricatihg the Interface between the 
expmsion cone and the tubular member indudes: 

coating the interior surbce of the tubular member with a first part of a 
lubricant; and 

applying a second part of the lubricant to the interior surface of the tubular 
member. 

16. The method of daim 14, wherein the lubricant comprises a metallic soap. 
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17. The method of daim 14, wherein the lubricant is selected from the group 
consistInQ of OLul)e-1 0, C-PHOS^M, and C-PHOS-58-R. 

18. The method of daim 14, wherein the lubricant provides a sliding friction 
5 coeffident of less than about 0.20. 

19. The method of daim 14. wherein the lubricant {s chemically bonded to the 
interior surfaces of the tubular members. 

10 20. The method of daim 14. wherein the lubricant is mechanteally bonded to the 
interior surfaces of the tubular members. 

21 . The method of daim 14, wh^iein the lubricant is adhesively bonded to the 
interior surfece of the tubutar meiTibers. 

15 . . 

22. The method of daim 14, wherein the lubricant includes epo)^, rTK)iybdenum 
disulfide, graphite, aluminum, copper, alumisittcate and poiyethyienepolyamine. 

23. A method of coupling a tubular member to a preexistbig structure. 
20 comprising: ^ 

positioning the tubuter member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting sfructure; and 

axially displadng the expansion cone relative to the tubular member by 
25 pulling the expansion cone t^vough the tubular member, 

w^nrin the tubular menrd>er includes: 

an annular member, induding: 

a wail thickness that varies less than about 8 %; 

a hoop yield strerqth that varim less than about 10 %; 
30 imperfections of less than about.8 % of the waU thickness; 

no failure for racfial expan8k>ns of up to about 30 %; and 

no necking of the walls of the annular membeir for radial expansknis of up to 
about 25%. 
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24. A method of coupling a tubular member to a preexisting structure, 
comprising: 

injecting a lubricating fluid into the preexisting structure; 
positioning the tubular member and an expansion cone within the preexisting 
5 structure; 

anchoring the tubular member to the pree)dsfa'ng structure; and 
axlally displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular memb^. 

25. The method of daim 24. wherein the lubricating fluid comprises: 
BARO-LUB eOLD-SEAL~ brand drilling mud lubricant. 

26. A method of ooupllr^ an expandable faknjlar member to a preexisting 
structure, comprising: 

positioning the expandable tubular member and an expansion cone within 
the preexisting structiffe; 

* anchoring the expandable tubular member to the preexisting structure; and 
axlally displactng the expanston cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member 
wherein the expandable tubular member Includes: 
a first tubular moftiben 
a second tubular member; and 

a ttweaded connection for coupling the first tubular member to the second 
tubular member, the threaded connection Including: 

one or wore sealing members for sealing the ihlerfade between the first and 
second tubular members.. 

27 . The method of daim 26, wherein the threaded connection comprises a pin 
and box threaded cormecSon. 

28. The method of daim 26, whwein the seallng.members are positioned 
mliacent to an end portion of the threaded connection. 

29. The method of daim 26, wherein one of the sealing members is positioned 
adj^nt to an erui portion erf the threaded connection; and wherein another one of 
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the sealing members is not positioned adjacent to an end portion of ttie threaded 
connection. 

30. The nnethod of daim 26, wherein a plurality of the sealing members are 
positioned adjacent to an end portion of the threaded connection. 

31 . A method of ocHipling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the expmdable tubular member and an expansion cone within 
the preexisting structure; 

artchoring the expandat)ie tubular member to the preexisting stnicture; and 

axially dtepiacing the expansion cone relative to the expandable tubular 
member by puffing the mpansidn cone through the expandable tid)ular member; 

wherein the expandable tubular member includes a pluralify of tubular 
members having threaded portickis that are coupled to one an^ 
bf: coating the threaded portions of the tubular members with a sealant; 

coupling the threaded porttons of the tubular merrtt)ers; and 

curing the sealant 

32. The method of daim 31 , wherein the sealant Is s^cted from tiie group 
consisting of epoxies, thermosetting sealing compounds, curable sealing 
compounds, and sealing compounds having poiymertzable materials. 

33. The method of daim 31 . further induding: 

initially curmg the sealant prior to radially expandir^ the tubular members; 
and 

finally curing ttie sealant after radially expanding the tubular members. 

34. The method of daim 31 , wherein the sealant can be stretched up to about 30 
to 40 percent after curing without failure. 

35. The method (rf daim 31 , wherein the sealant is resistant to conventional 
wellbore fluidic materials. 
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36. The method of claim 31 . wherein the material properties of the sealant are 
sut»tantialiy stable for temperatures ranging from about 0 to 450 ^F. 

37. The method of daim 31 , further Including: 

applying a primer to the threaded portions of the tubular members prior to 
coating the thresKled portions of the tubular members with the sealant. 

38. The method of cbim 37, wherein the prinner includes a curing catalyst 

38. The method of daim 37, wherein the primer is applied to the threaded portion 
of one of the tidMjIar nnembers and the sealant is applied to the ttveaded portion of 
the other one (rf the tubidar members. 

40. The method of daim 37, wherein the prirnerindudes a curing catalyst 

41. Amethod<rfooiq)ilngatubuteu'nr)eriU)ertoapreextatingstnjctu^^ 
comprising: 

positioning the tubular merriber and an expansion oone within the preexisting 
structm; 

anchoring the tubular member to the preexisting structure; and 
axially displadng the expansion cone relative to the tubular nrtembor by 

pulling the expansion pme through the expandable tubular mmriber, 
wherein the tubular member indiKles: 
a pair of rings for engaging the preexisting structure; and 
a sealing element positioned between the rings for sealing the interface 

between the tubular mmiber and the preexisting structure. 

42. A method of coupling a tubular member to a preexisting structure, 
oomprisir^: 

posittoning the expandable tubular member and an expansion cone within 
the preexteting structure; 

anchoring the expandable tubular member to the preexisting stmcture; and 

axially displactng the expansion cone relative to the expandatrfe tubular 
member by puUing the expansion conis through the expandable tubular memben 

wherein the tidHJlar member indudes one or more slots. 
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43. The methcxl of daim 42. wherein the slots are provU^ at a pree)^^ 
portion of the tubular member. 

44. The method of daim 42, wherein the slots are provided at a non- 
preexpanded portion of the tubular member 

45. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
tto preexisting structure; 

anchoring the expandable tubular member to the preexisting stnicture; and 

axially dtepladng the expansion cone relative to the expandable tubular 
member by pulling the expanston cone through the e)q[>andable tubular member, 

wherein the tubular member indudes: 

a first preexpanded portion; 

an intemnediate portion coupled to the first preexpanded portion induding a 
sesdng element; and 

a second preexpanded portion coupled to the hntemnediate portion. 

46. A method of coupling a tubular mmnber to a preexisting staicture, 
comprising: 

petitioning the expandable tubular member and an expansion cone within 
the preexisting structure; 

anchoring the expandable hitMjIar member to the preexisting structure; and 

axiaily displadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone tiirough the expandable tubular member by 
applying an axial force to the expansim cone; 

wherein the axial force indudes: 

a substanOsdIy constant axial force; aiKl 

an increased axial force. 

47. The method of daim 46. wherein the increMed axial force Is proWded on a 
periodic basis. 
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48. The method of daim 46, wherein the increased axial force is provided on a 
random basis. 



49. The method of daim 46, wherein the ratio of the increased axial force to the 
substantialy constant axial forw ranges from atx^ %. 

51 . A method of coupling a tutMilar merht>er to a preexisting structure, 
comprising: 

positioning the tutxilar member arid an expansion cone within the preexisting 
structure; 

anchoring the tubular nriember to the preexisting strudure; and 
axially discing the expansion cone relative to the expandable tubular 

member bjf pushing and pulling the expansion cone through the expandalrie tid)ular 

member. 

52. The method of daim 51, wherein pushing the expansion cone includes: 
injecting a pressuri2sd fluidic material into contact with the expansion cone. 

53. A n^ethod of coupling a tubular member to a preextetihg strudure, 
comprising: 

positioning the tubular menrtber and an expansion oorie within the preexisting 
structure; 

anchoring the tutxilar member to the preexbting structure; 

axially dtepladng the expansion cone relative to the tubular member by 
pulling the expansion cone through the expandable tubular member, and 

injecting a curable fluidic sealing materiai between the tubular member and 
the preexisting structure prior to axialty displadng the expansion cone. 

54. A method of cdupilng a tubular memtier to a preexisting structure, 
oorrv)rising: 

positiortf ng the tubular me^er and an expansion cone within the prMxistvig 
strudure; 

andioring the tubular member to the pn^xisUng stnidure by increasing the 
size of the expanston cone; and 
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axially displacing the expansion cone relative to the tubular member by 
pulling the expansion cone through the tubular member. 



55. A method of coupling a tubular member to a preexisting structure, 
5 comprising: 

positioning the tubular member and an expar^ion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting structure by heating a 
portion of the tubular memben and 
10 axially displacing the expansion cone relative to the tubular member 

pullbfig ttie expansion cone ttirough ttie tubular member. 

56. A mettKxJ of coupling an expandable tutHJiar member to a preexisting. . 
structure, opmpristng: 

15 positkmingttie expandable tubular nrieinber, an expansion 00^ 

anchoring device within the preexisting sbucture; 

posittoning the anchoring device above the expansion cone; 
anchoring tiie expandable tubular member to the preexisting structure using 
ttie anchoring device; and 
^ axially displacing the expahsim cone. 

57. A metiKxl of coupling an expandable tubular member to a preexisting 
stavcture, ccmiprising: 

positioning ttie tubular member and an expansion cone wittiin the preexisting 
25 structure; 

explMively anchoring the tubular member to the preexisting structure; and 
axially displacing tiie expansion cone relative to Vtiib tubular member. 

58. A mettKxl of coupling an expandable tubular to a preexisting structure, 
30. omvrislng: 

fixing ttie position of ^an expansion ccxrie within Oie preexisting structure; 
driving the expandable tubular memt>er cmto the expansion oone in a first 
direction; and 

axially disptadng the expansion cone in a second direction relative to ttte 
35 expandable tubularnrmn^t)en 
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wherein the ftst and second directions are different 

59. A method of coupling an expandable tubular member to a pnsexisting 
structure, comprising: 

placing the expandable tubular, an expansion cone, and a resilient anchor 
within the preexisting structure; 

releasing the resilient anchor; and 

axialiy displacing the expansion cone within the expandable tubular member. 

60. A method of coupling an expandatrte tubular member to a preexisting 
structure, comprising: 

placing the expandable tubular member, an expansion cone, and an anchor 
into the preexisting stmcture; 

anchoring the expandable tubular member to the preexisting stnicture by: 
pivoting one or more engagement elements; and 
axialiy dbfriadng the expansion cone. 

61. The method of daim 60. wherein pivoting the engagement elements 

includes: 

actuating the engagement elements. 

62. The method of daim 60. wherein pivoting Vhe engagement elements 
indudes: 

pladng a quantity of a fluidic material onto the engagement elements. 

63. The method of daim 60. wherein plyoting the engagement elements 
indudes: 

dispiadng the expandable tubular member. 

64. A method of coupling an expandablis tubular member to a preexisting 
structure, oomprising: 

pladng the expandable tubular member and an expansion cone into the 
preexisting stnjcture; 

pladng a quantity of a fluidic material onto the expandable tub^^ 
anchor the expandable tubular member to the preexisting structure; and 
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axially displacing the expansion cone. 



65. The method of claim 84. wherein the fluidic material comprises a barite plug. 

66. The method of daim 64, wherein the fluidic material comprises a flex plug. 

67. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

positioning the expandable tubular member and an expansion cone into the 
preexisting structure; 

anchoring the expendable tubular member to the preexisting stnicture by 
ir^eding a quantt^ of a hardenaUe fluidic materteil into the preexisting structure; 

at least partially curing the hardenable fluidic sealing material; and 

axially dispteidng the expansion cone, 

68. A method of coupling an expandable tubular member to a preexisting 
stnicture, comprising: 

pladng the expandable tubular member and m expansion cone within the 
preexisting structure; and 

applying an axial force to the expandable tutuilar member iri a downward 
direction. 

69. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

placing the expandable tubular member and an expansion cone within the 
preexisting structure; 

injecting a quantity of a first fluidic material haying a first density into the 
region of the preexisting structure outside of the expandable tubular memben and 

Injecting a quantity of a second fluidic materi«d having a second density into a 
portion of the expandable tubular member below the expansion erne; 

wherein the second dmsity Is greater than the first density. . 

70. A method of coupling an expandable tubular member to a preexisting 
structure, comprfeing: 
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placing the expandable tubular member and an expansion cone into the 
preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; 

applying an axial force to the expansion cone; and 
5 pressurizing an interior portbn of the expandable tubular member below the 

expansion cone. 

71 . A method of coupling an expcmdable tubular member to a pieexteting 
structure, comprising: 

1 0 ptadng the expandable tubular member and an expansion cone into the 

preexisting strudiHe; and 

applying an axial force to the expandable tubidar member. 

72. An apparatus for ooupGng a tulxiiar member to a preexisting structiro, 
15 comprising: 

an expandable tubular menri}en 

an anchoring device adapted to couple the expandable tubular member to 
the preexteting structure; and 

an expansion cone movably couple to the expandable tubular nrmmber and 
20 adapted to radially expand the expandable tubular member, including: 
a housing including a tapered first end and a second end; 
one or more grooves formed In the outer surface of the tapered first end; and 
one Of mam a)dal flow passages fiuidicty coupled to the grooves. 

25 73. The apparatus of daim 72, wherein the grooves comprise circumferential 
grooves. 

74. The apparatus of dairn 72, wherein the grooves comi^se spiral grooves. 

,30 75. The apparatus of daim 72, wherein the grooves are concentrated around the 
axial nudpoint of the faperMi portioh of the housing. 

76: The apparatus of daim 72, wherein the axial fbw passages omiprise axial 
grooves. 

35 
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77. The apparatus of daim 76, wherein the axial grooves are spaced apart by at 
least about 3 inches in the circumferential directioa 

78. The apparatus of daim 76. wherein the axial grooves extend from the 
tapered first end of the body to the grooves. 

79. The apparatus of dafati 76. wherein the axial grooves extend from tte 
seoOTd end of the body to the grooves. 

80. The apparatus of daim 76. wherein the axial grooves extend from t^ 
tapered first end of the body to the second end of the body. 

81 . The apparatus of daim 72» wherein the ^xiai flow passages are positioned 
within the housing of the ^qpansion pone. 

82. The apparatus ofdalm 81, wherein the axial flow passages extend fr^ 
tapered first end of the bo(^ to the grooves. 

83. The apparabis of cteim 81 » wherein the axial flow passages extend from t^ 
tapered first erid of the body to the second end of the body. 

84. The apparatus of daim 83, wherein the axial flow passages extend frxxn the 
second end of the body to the grooves. 

85. The apparatus of daim 83, wherein one or more of the flow passages indude 
inserts having restricted flow passages. 

86. The apparatus of daim 83, wherein one or more of the axial flow passages 
indude filters. 

87. The iapparatus of datm 72, wherein the cross sedbnal area of the grooves is 
greater than the cross sedidnai area (tf the axial flow passages. 

88. The apparatus of daim 72. wherein the cross-sectional area of the grooves 
ranges from about 2X10^ in^ to 5X10-* inl 

137 



89. The apparatus of daim 72. vrtierein the cfDss-sedtonal area Of the axial flow 
passages ranges from about 2X10^ iri^ to SXKT' in'. 

90. The apparatus of daim 72, wherein the angle of attack of the first tapered 
end of the body ranges from atxMJt 10 to 30 (togrees. 

91 . The apparatus of daim 72. wherein the grooves are concentrated In a trailing 
edge portion of the tapered first end. 

92. The apparatus of daim 72. wherein the angle of incHnation of the axial flow 
passages relative to the longHudinai axisqf the expansion cone is greater than the 
angle of attack of the first tapered end. 

93. The apparatus of daim 72. wherein the grooves include: 

* a flow channel having a first radius of curvature: . 

a first shoulder positioned on one side of the fiow chiannel havihg a second 
radius of curvature; and 

a second shouMer positioned on the other skle of the flow channel havir^ a 
third radius of curvature. 

94. The apparatus of daim 93, wherein the first, second and third radii of 
cunoture are substantially equal. 

95. The apparatus of daim 72, wherein the axial flow passages indude: 
a flow channel having a first radius of curvature; 

a first shoulder posifioned on one sMe of the fioW channel having a second 
radius (rf curvature; and 

a second shouUer positioned on the other side of the flow channel having a 
third racfius of curvature. 

96. The apparattn of daim 95. wrvwein the first, second and third radii of 
curvature are substantiaHy equal. 
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r- 97. The apparatus of claim 95, wherein ttie second radius of curvature is greater 

than the third radius of curvature. 

^ 98. An ap|»retus for coupiing an mpandable tubular memt)er to a preexisting 

p. 5 structure, comprising: 

an expandable tutHilar member, 
^ an anchoring device adapted to couple the expandable tubular member to 

the preexisting structure; and 

an expansion ccme movably coupled to the expandable tubular member and 
10 adapted to radteilty expand tte expandable tubular member; 

wherein the expandable tubular member includes: 

an annular mmiber, having: 

a waH thickness that varies tess than about 8 %; 
^ a hoop yield strength that varies less than about 10 %; . 

IS imperfections of less than about 8 % of the wall thickness; 

r no failure for redialexpanstons of up to about 30%; and 

rio necking of the! waOs of the annular niember for radial expansions 
r about 25%. 

p 20 99. An apparatus for coupling an expandable tubular mernl)er to a preexistirig 

structure, compri^ng: 
^ an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
^ the preexisting strudure; and 

25 an ex|^nsk>n cone movably coupled to the expandable tubular member and 

adapted to radially expand the expandable tubular memben 
Wherein the expandable tubular member includes: 
a first tubular memben 
a seoond tutuilar member, and 
30 a threaded connedton for coupling the first tubular iTienrd^ 

^ tubular member, the threaded oonnecUon including: . 

one or more sealing members for seialing the interface b^ween the first and 
p second tubular membere. 
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100. The apparatus of daim 99, wherein the threaded connectiort comprfees a 
pffi and box threaded oonrtection. 

101 . The apparatus of daim 99, wherein the sealing nfiemt)er8 are positioned 
adjacent to an end portion of the thre^ided connection. 

102. The apparatus of daim 99, wherein one of the sealing members is positioned 
adjacent to an end portion of the threaded connection; and wherein another one of 
the sealing meint>ers is not po^oned adjacent to an end portion of the threaded 
connection* 

103. The apparatus of daim 99. wherein a plurality of the sealing members are 
positioned adjacent to an end portion of the threaded connection. 

104. An apparatus for coupling an expandable tubular member to a preexisting 
structure, oomprteing: 

an expandable tubular merhben 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting stnicture; and 

an expansion cone nfK)vably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member, 

wherein the expandable tubular member indudes: 

a layer of a iubricarit coupled to the interior surfeoe of the tubular member. 

105. The apparatus of daim 104. wherein the iubncant comprises a metallic soap. 

106. The apparatus of daim 104, Wherein the lubricant Is selected from the group 
consisting of C-Lube-10, C-PH0S-S8-M, and C-PHOS-58-R. 

107. The apparatus of daim 104. wherein the lubricant provides a snding friction 
coefficient of less than about 0.20. ^ . 

108. The apparatus of daim 1 04. wtwrein the lubricant is dwmlcally bonded to 
the Interior surfiBK» of the expandable tubdar member. 
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109. The apparatus of daim 104, wherein the lubricant is mechanically tx>nded to 
the interior surteoe of the expandable tutHjIar member. 



1 10. The apparatus of daim 104, where'n tiie iubricant is adhesively bonded to 
5 the intenor surface of the expandable tubular member. 

111. The apparatus of daim 1 10, wherein the lubrteant indudes epoxy, 
molytxter^um dteulfide. graphite, aluminum, copper, alumlsOicate and 
poiyethylenepolyamine. 

10 

112. An apparatM for coupling an expandable tubular mernber to a preexisting 
structure, comprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
15 the preexteting structure; and 

an expansion com movaUy ootq>led to the expandable tubular rmmber and 
adapted to radially expand the expandd>)e tubular memben 
wherein the expandable tubular member indudes: 
a pair of tubular members having threaded portions coupled to one another; 

20 and 

a quantity of a sealant within the threaded portions of ttie tubular members. 

113. The apparatus of daim 112. wherein the sealant is selected from the group 
conslstirig of epoxies, themnosetting sealing compounds, curable sealing 

25 compounds, and seating compounds having polymerizable materials. 

114. The apparatis of daim 112, wherein the sealant indudes an initial cure cyde 
and a final cure cycle. 

30 115. Theapparatusof daim 112, wherein the sealant can be stretched up to 
about 30 to 40 peroOTt without failure. 

116. The apparatus of daim 1 12. wherein the sealant is resistant to conventional 
welibore fluidic materials. 

35 
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117. The apparatus of daim 1 12, wherein the material properties of the sealant 
are substantially stable for temperatures ranging from about 0 to 450 V. 

118. The apparatus of daim 112, wherein the threaded portions of the tubular 

5 members indude a primer for Improving the adhesion of the sealant to the threaded 
portions. 

1 19. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

10 an expandable tubular member. 

an anchoring device adapted to couple the expandable tubular mmiber to 
the preexistrng structure; and 

an expansion cone nrxyvably couple to the expandable tubular membw and 
adapted to radially expand the expandable tubular rhember; . 
15 wherein the expandable tubular member Indudes: a pair of rings for 

engaging the preexisting structure; and 

a seaHng element positioned between the rings for sealing the Interface 
between the tubular member and the preexisting structure. 

20 120. An apparatus fc»r couplir^ an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular member. 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 
25 an expansion cone movat)ly coupled to the expandable tubular member and 

adapted to radially expand the expandable tubular member 

wherein the expandable tubular member indudes one or more stots. 

121 . The apparatus of daim 120, wherein the sbts are provided at a preexpanded 
30 portion of the expandatrie tubuten- mei[nber. 

1^ The apparatus of daim 120, wherein the slots are provided at a nan- 
preexpanded portion of the tubular memb^. 
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123. An apparatus for coupling an expandable tubular member to a preexisting 
stnicture, omiprising: 

an expandable tubular member; 

an anchoring device adapted to couple the expandable tubular member to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular nrtember and 
adapted to radbHy expand the expandable tubular member. 

whmin the expandaUe tubular member includes: 

a first preaxpanded portion; 

an intermediate portion coupled to the flrsl preexparided portion including a 
seaHng element; and 

a second preexpanded portion coupled to the intermediate portion. 

124. An apparatus for coupling an expandable tubular member to a preexisting 
staicture, comprfstng: 

an expandable tubular member; 

an anchbring device adapted to couple the expandable tubular member to 
the preexisting structure; 

an expansion cone movabiy coupled to the expandable tubular member and 
adapted to radially e^and the expandable tubular member; and 

a vaiveable fluid passage coupled to the anchoring device. 

1^. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a first support member; 

a second support member coupled to the first support mernber; 
an expansion cone coupled to the fkst support member; 
an exTMUTKlable tubular nrieniber coupled to the 
an anchoring device coupled to the second support member adapted to 
couple the expandable tubular mernber to the preexisting structure; 

wherein the anchoring device is poslttoned above the expansbn cone. 

126. The apparatus of daim 1^, wherein the outside diarmter of the expansion 
cone is greater than the Inside diameter of the e}4>andable tubular member. 
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1 27. The apparatus of daim 1 25. wherein the outside dteimeter of the expansion 
cone is approximately equal to the outside diameter of the expandable tutMilar 
nnemt)er. 



5 128. An apparatus for coupling an expandat>le tubular member to a preexisting 
structure, oomfmsing: 

a first support member, 

a second support member coupled to the first support member; 
an expansion cone coupled to the first support memben 
10 an expandable tubular member coupled to the expansion cone; and 

an explosive anchoring device coupled to the second support member 
adapted to odiple the expandable tubular member to the preexisting structure. 

129. An apparatus for OMjpltr^ an expandable tubular member to a preexisting 
ISi ' stnicture, comprisfang: 

a support merfiben 

an expandable expansion cone coupled to the siq^port memben and 
an expandable tubular nwnber coupled to the expansion oone^ 

20 1 30. An apparatus for coupling an expandable tubular member to a preexisting 
structure, omiprising: . 
a support member; 

an expandable expansion cone coupled to the support member; and 

an expandable tubular member coupled to the expandable expansion cone. 

25 

131 . The apparatus of daim 130, wherein the expandable tubular membehr 
indudes one or more anchoring devices. 

132. The apparatus of daim 130» wherein the expandable tubular member 
30 indude$ a slotted end porflon. 

133. An apparati^ for coupling an expandable tubular to a preexisting struchjre. 
coiTv>rising: 

a support member 
35 an expanston cone coupled to the support member, 
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an expandable tubular member coupled to the expansion oone indudino one 
or more shape menfK>ry metal inserts; and 

a heater coupled to the support member in opposing relation to the shape 
memory metal inserts. 

1 34. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprisir^: 

a support member; 

an expansion cone coupled to the support member 
an expandable tubular member coupled to the expandable expansion cone; 
and 

a resilient anchor ooupled to the expandable tubular member. 

135. The^>paratus of daim 134, wherein ttie resilient anchor includes: 
a resilient scroll. 

136. The apparatus of daim 134. wherefan the resilient anchor indudes: 
one or more resilient anns. 

137. The apparatus of claim ^34, wherein the resilient anchor indudes: 
one or more rasilient radially oriented elements. 

1 38. The apparatus of daim 1 34, wherein the r^ilient anchor is adapted to miate 
with the expansion oone. 

1 39. An expandable tubular member, comprising: 
an expsmdabie tubular body; 

one or mom resilient panels coupled to the expandable tubular body; and 
a release member releasably coupled to the resilient piands adapted to 
' oontrollably release the resilient panels. 

140. An apparatus for ooafMr^ an ex|^ndcd>ie tubular member to a preexi^ng 
structure, comprising: 

a support member 

an expansion cone coupled to thd support member, . 
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an expandable tubular nniember coupled to the expandable expansion cone; 

and 

an anchor coupled to the expandable tubular member, including: 
one or more spikes pivotalty coupled to the expandable tubular member for 
5 engaging the preoMsting stmcture. 

141. The apparatus of daim 140, further including one or more corresponding 
actuators for pivoting the spikes. 

1Q 142^ An apparatus for coupling an expandable tubular nnember to a preexisting 
structure, comprising: 

a support member; 

an expanskm cone ooupted to the support member; 

art expandable tubular member coupled to the expandable expansion cone; 



15 and 



an anchor coupled to ttie expandable tubular member, including: 
one or more petal baskets pivolaHy boupled to the expandable tubular 



20 143. The apparatus of daim 142, further induding one or more connespondir^ 
actuators for pivoting the petal baskets. 

144. An apparatus for coupling an expandable tubular member to a preexisting 

structure, comf^ing: 
25 a support member; 

ah expanston cone coupled to the support member, 

an expandable tubular member coupled to the expansion cone, induding: 

a stotted portton piovMed at one end of the expandable .tubular menriber 

30 145. An apparatus for coupBr^ an expandable tubular member to a preexisting 
structure, comprising: 

a support member; 

an expansion cone; , - 

an exi^ndable tubular member coupled to the expanskm cone; 
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a coupling device coupled to the support memter and an end po 
expandable tutHilar memt>en and 

a mass coupled to the end portion of the expandable tubular member, 
wherein the weight of the mass is greater than about 50 to 100 % of the yield 
5 strength of the expandable tubular member. 

146. An apparatus for coupling an expandable tubular member to a preexisting 
structure. Gomprislr^: 

a si4>port men^ Including a fluid passage; 
10 ah expanston cone coupled to the support ilnemben 

an expandable tubular member coupled to the expansion cone; 
a slip jdnt coupled to the expansion cone; 

an end plate coupled to the slip Joint; . . 

a ficdd chamber coi^led to the fluid passage, the fluM chamber defined by 
15 the-lnterior portion of ftm expandable tubular merr^r t)etween the expansion com 
and the end plata 

147. A niethod of coupling a tubular rnernber to a preexisting structure* 
oomprteing: 

20 positioning the tubular nnmber and an expansion cone within the preeM^ 

structure; 
axialty displacing the expansion cone; 
removing the expansion cone; and 
applying direct radial pressure to the tubular member. 

25 

148. The method of daim 147, wherein axially displacing the expansion cone 
includes: 

pressurizing at least a portion of the interior of the tubular member. 

30 149. The method of daim 147, wherein axially displadng the expansion cone 
indudes: 

Injecting a fluidic materialinto the tobular member. 
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1 50. The method of daim 147, wherein axially displadng the expar^ion cone 
indudes: 

147 
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applying a tensile force to the expansion oone. 

151. The method of daim 147, virherein axialiy displacing the expansion cone 
includes: 

displacing the expansion cone into the tubular n)emt)er. 

1 52. The method of daim 147. wherein axialiy displadng the expansion oone 
includes: 

dispiddng the expansion cone out of the tutHilar member. 

isa The method of daim 147, wherein axialiy displadng the expansion cone 
radially expands the tutnjiar memtier by sdxxit 10% to 20%. 

154. The method of daim 147, wherein applying direct radial pressure to the finst 
15 taJbularniember radially expands the tubular mentber by up to a^ 

155. The nriethod of dabrn 147, wherein applying direct radial pressure to the 
tutHilar member Indudes applying a radial force at discrete locations. 

20 1 56. The method of daim 147, wherein the preexisting structure includes a 
wellbore casirtg. 

157. The method of daim 147, wherein the preexisting structure inchides a 
pipeline. 

25 

158. The method of daim 147, wherein the preexisting structure indudes a 
stmcturarsupport. « 

1$9. An apparatus, comprising: 
30 a tubular nriemberooupled to a preexisting structure; 

wherein the tubular member is coupled to the preexteting structure by the 
processor: 

positioning the tubidar memt>er and an expansion oone within the preexisting 
structure; 

35 axialiy disptecbig the expansion cone; 
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removing the expansion cone; and 

applying direct radial pressure to the tutnjtar niember. 

160. The apparatus of daim isg, wherein a}QaIly displacing the expansion cone 
5, includes: 

pressurizing at least a portion of the interior of the tut)utar nrienr)!^ 

161. The apparatus of daim isg, wherein axiaHy displadng the expansion cone 
indudes: 

10 injecting a fluidic material into the tubular member 

162. The apparatus 6f dabn 159, wherein axially displadng the expmsion cone 
indudes: 

applying a tensile force to the expansion cone., 

15 

163. The apparatus of daim 1 59, wherein axially displacbig the expansion cone 
indudes: 

displadng the expansion cone ^to the tubular member. 

20 164. The apparatus of daim 159, wherein a)daUy displadng the expansion cone 
indudes: 

displadng the expansion cone out of the tubular member. 

165. The apparatus of daim 159, wherein axially displadng the expansion cone 
25 radially expands the tubular menr^r by about 1 0% to 20%. 

166. The apparatus of dabn 159, wherein applying direct radial pressure to.the 
tubular member radbily expands the tubular member by up to about 5%. 

30 167. The apparatus of dam 159, wherein applying direct radial prtesure to the 
tubular member fridudes applying a radial force at discrete locations. 

168. The apparatus tif daim 159, wherein the preextating structure hidudes a 
weDbore casirtg. . 
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169. The appaiBtus of claim 159. wherein the preexte 
pipeline. 

1 70. The apparatus cf daim 159, wherein the preexisting structure includes a 
5 structural support. 

1 71 . A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for positioning the tubular member and an expansion cone within the 
10 preexisting stmcture; 

means for anchoring the tubular member to the prisexbting stmcture; 

means for axially displacing the expansion cone relative to the tubular 
member by pulling the expansion cone through the tubular memben and 

means for lubricating Vtm interfeoe between ttie expansion cone and the 
15 tubular member. 

172. The system of daim 1 71 , wherein the means for lubricating the interface 
between the expansion cone and the tubular member includes: 

means for injecting a lubricating fluid into the trailing edge of the interfece 
20 between the expansion oone and the tubular member. 

173. The system of daim 1 72, wherein the lubricating fluid has a viscosity rangir^ 
from about 1 to 10.000 centipoise. 

25 1 74. The system of daim 1 72, v^rein the injecting indudfes: 

injecting lubricating fluid into a tapered end of the expansion cone. 

175. The system of daim 172, wherein the means for injecting ihdudes: 
means for injecting lubricating fluid Into the area ardund the axial midpi)int of 

30 a first tapered end ofthe expansion cone. 

176. The system of daim 172. wherein the means for injecting indudes: 
means for injecting lubricating fluid into a second end of the expansion cone. 



35 177. 



The system of daim 172. wherein the means for injecting indudes: 
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means for injecting lubricdting fluid into a tapered first end and a second end 
of the expansion oone. 



178. The system of claim 172, wherein the means for injecting includes: 

5 means for injecting lubricating fluid into an interior of the expansion cone. 

179. The system of dalm 172, wherein the means for Injecting includes: 

means for injecting lubricating fluid through an outer surface of the expand 

corie. 

10 

1 80. The system of daim 172, wherein the means for injecting includes: 
means for hijectBig the lubricating fluid into a plurality of discrete locatioris 

along the trailing edge portion. 

15 181. The system of dalm 172, wherein the lubricaflngfluMoomprisM^ 
drilling mud. 

182. The system of dalm 1 72, wherein the lubricating fluid further indudes: 
TorqTrim III; 

20 EPMudlib;and 
DrillN-Slid. 

1 83. The system of daim 1 72, wherein the lubricating fluid comprises: 
TorqTrim III; 

25 EPMudlib;and 
DrillN-Slid. 

184. The system of daim 71 1 , wherein the means for lubricating the Interface 
between the expansion cone and the tubular merrdier indudes: 

30 means fbr coating the Interior surface of the tubular member with a lubricant 

185. The system of daim 171, wherein the means for iubricaflng the interface 
betwem the exparmion oone and the tubular memtmr indudes: 

means fbr coating the interior surface of the tubular member with a flrst part 
35 of a lubricant; and 
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means for applying a second part of the lubricant to the.interior surface of the 
tubyarnmnber. 



186. The system of claim 184. wherein the lubricant conlprises a metallic soap. 

5. 

187. The system of daim 184. vyherein the lubricant is selected from the group 
consisting of C-Lube-1 0. C-PHOS-68-M. and C-PHOS-SS-R. 

188. The systsnri of daim 184, wherein the iubrkant provides a sliding friction 
10 oo^dent of less than about 0.20. 

189. The sysiem of daim 184. wherelnthe lubricant is chemically bonded to the 
Interior surfaces of the tubular members. 

IS 190. The system of daim 184. wherein the lubricant is mechanically bonded to the 
interior surfaces of the tubular Aiembers. 

191. The system of daim 184. wherein the lubricant is adhesivisly bonded to the 
btterior surface of the tul)ular members. 

20 - ■ ' 

1 92. The system of daim 1 84, wherein the lubricant indudes epoxy. n^ybdenum' 
dijsulflde. graphite, aluminum, copper, aiumisilicate and polyethylenepolyamlne. 

193. A system for coupling a tutnjiar member to a preexisting structure, 
25 comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexteting structure; and . 

aOaMy displadng the expansion cone relative to the tubular member by 
30 pulling the mpansion cone thiomh the tubular member 

wherein the tubidar member indudes: 

an annular mehnber, induding: 

a waH thickness that varies less than about 8 %: 

a hoop yield strength that varies less than about 10 %; 
35 imperfections of less than about 8% of the wall thickness; 
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no failure for radial expansions of up to about 30 %; and 
no necking of the walls of the annular memt>er for radial expansions of up to 
about25%. 

5 1 94. A system for coupling a tubular nnember to a preexisting ^cture, 
comprising: 

injecting a lubricating fluid into the preexisting structure; 
positioning the tubular member and an expansion obne within the preexisting 
structure; 

10 andKiring the tutHJiar member to the prmxisting struck 

axiany displacing the expansion pone reiatrve to the tubular member by 
pulling the expansion cone through the tubular member. 

195. The system of claim 194. wherein the'luijricating fluid comprises: 
IS. BARO-LUB GOLD-SEAL^ brand drilling mud lubricant 

196. A system for coupling an expandable tubidar member to a preexisting 
structure, comprising: 

means for positioning the expandable tubular member and an expansion 
20 cone within the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure; and 

means for spually disptek^ing the expansion cone relative to the expandable 
tubular member by pulling the expansion cone through the expandable tubular 
25 member, 

wherein the expandable tubular member includes: 

a first tubular member, 

a second tubular mmber; an6 

a threaded connection for coupling the first tubular member to the second 
30 tubular momber, the threaded connection including: 

one or more sealing membere for sealing the iriierfaoe between the first and 
second tubular mernbers. 

197. The system of daim 196, wherein the threaded connection comprises a pin 
35 and box threaded connedion. 
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198. The system of daim 196. wherein the sealing members are positioned 
adjacent to an end portion of the threaded oonnedion. 

5 1 99. The s^tem of daim 1 96. wherein one of th^ sealing meml>ers is positioned 
adjacent to an end portion of the threaded obnnedion; and wherein another one of 
the sealing memtwrs is not petitioned adjacent to an end portion of the threaded 
connection. 

10 200. The system of daim 196, wherein a plMiamy of the sealing memt)ers are 
positioned adjacent to an md portton of the threaded omnection. 

201 . A system for coupling an expandable tubular member to a preexisting 
structure, comfvising: 

15 fneans for positkming the expandalMe tubular mmnber and an expiara^ 

cone M^in the preexisting structure; 

means for anchoring the expandable tubidar nriember to the preexisting 
structure; and 

means for axially displadng tt>6 expansion cone relative to the expandable 
20 tubular member by pulling the expanston cone through the expandable tubular 
member. 

wherein the expandable tubular member indudes a plurality of tubular 
members having threaded portions that are cot4>ted to one another by the process 
of: 

25 coating the threaded portions of the tubular members with a sealant; 

coupling the threaded portions of the tubular members; and 
curing the sealant 

202. The system of daim 201, wherein the sealant is selected from the group 
30 consisting of epoxies, ttiemnosetling sealing compounds, curable sealing 

compounds, and sealing compounds having polymerizabie materials. 

203. The system of daim 201, furttier induding: 

means fbr initially curhg the sealant prior to radially expanding the tubular 
35 meml>ers; and 
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means for finally curing the sealant after radially expanding the tutxjiar 
fnembers. 



204. The system of daim 201 , wherein the sealant can be stretched up to atxHit 
5 30 to 40 percent after curing without failure. 

205. The system of daim 201 , wherein tto sealant is resistant to conventional 
welR)ore fluidic materials. 

1 0. 206. The system of daim 201 , wherein the material properties of the sealant are 
8ul»8tantla!ly stable for temperatures ranging from about 0 to 450 ^. 

207. The system of daim 201 , ftirther induding: 

means for applying a primer to the threaded portions of the tubular members 
15 prior to coating the threaded portions of ttie tubular members with the sealant. 



208. The system of daim 207, wherein the primer indudes a curing catalyst 

209. The system of daim 207, wherein the primer is applied to the thread^ 
20 portion of one of the tubular members and the sealant is applied to the threaded 

porti6n of the other one of the tubular members. 
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21 0. The system of daim 207, wherein the printer indudes a curing catelyst. 

25 21 1 . A system for coupling a tubular member to a pree3dsting structure, 
comprislngi 

positioning the tubular member and an expansion cone within the preexisting 
. structure; 

anchoring the tulMJlar member to the preexisting structure; and 
30 axialiy displadng the expansion cone retetive to the tubular member by 

pulling the expansion cone tttrough the expandabte tubular member; 
wherein the tubular member indudes: 
a pair of rin^^ for engaging the (Heexisting structure; and 
a sealing element posttioned between the rin^ for sealing the interface 
35 between the tubular member and the preexisfting structure. 
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212. A system for coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone within 
5 the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
axially displacing the expanston cone relative to the expandable tubular 
member by pulling the expan^on cone thnx^h the expandable tubular member, 
wherein the tubular mennber Includes one or rriore slots. 

10 

213. The system of daim 212, wherebi the slots are provided at a preexpanded 
portion of the tubular member. 

214. The system of daim 212, wherein the slots are provided at a non- 
15 preexpanded portiOT of the tubidarmmber. 

215. A system for coupling a tubular member to a preexisting structure, 
oomprisirig: 

positioning the.expandable tobular nrvember and an expansion cone within 
20 the preexisting structure; 

anchoring ttie expandable tubular member to the preexisting structure; and 

axially displadng the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member, 

wherein the tubular member indudes: 
25 a first preexpanded portion; 

an intennediato portion coupled to the first preexpanded portion induding a 
sealing element; and 

a seoorui preexparxled portion ooufried to the intermediate portion. 

30 216. A system for coupling a tubular member to a preexisting structure, 
oomprf^ng: 

positioning the expandable tubular momber and an expansion cone within 
the preexisting structure; 

anchoring the expandable tutHiiar nwmber to the [^eexisting structure; and 
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axially displacing the expansion oone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member by 
applying an axial force to the expansion oone; 

wherein th^ axial force includes: 

a substantially ooristant axial force; and 

an increased axial force. 

217. The system of daim 216. wherein the increased a)tel force is provided on a 
periodic basis. 

218. The system of daim 216, whmin the increased axial force is provided on a 
random basis. 



219. The system of daim 216, wherein the ratio of the increased axial force to the 
15 substantially constant axial force ranges from about 5 to 40 %. 

220. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion oone within the 
20 preexisting stmcture; 

means for anchoring the tubular member to the preexisting structure; and 
nrieans for axialiy displadng the expansion cone relative to the expandable 

tubular nnember by pushing and pulling the expansion cone through the expandable 

tubular member. 

25 

221. The system of daim 220, wherein the means for puling the ^cpansion cone 
includes: 

means for injecting a pressurized fluidic material into oonted with the 
expansion oone. 

30 

222. A system for coupling a tubular member to a preexisting structure, 
oomprisbig: 

means for positioning ttie tubular member and an expansion oone within the 
preexisting stnjctui^e; 
35 . means for anchoring the tubular rnembertq the preexisting structure; 
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means for axially displacing the expansion cone relative to the tubular 
member by pulling the expansion cone through the expandable tubular memben 
and 

means for injecting a curable fluldtc sealing material between the tubular 
member and the preexisting stmcture prior to aodaUy displacing the expansion cone. 

223. A system for coupling a tubular member to a preexisting structure, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
preexisting structure; . 

means for anchoring the tubular memberlo the preesdsting. structure by 
increasing the size of the expansion cone; and 

nieans for axially displadng the expansion cone relative to the tu^^ 
member by pulling the expansion cone through the tubular member. 

224. A system for coupling a tubular member to a preexisting stmcture, 
oomprising: 

means for positioning the tubular member and an expansion cone within the 
preexisting structure; 

means for anchoring the tubular member to the preexisting structure by 
heating a portion of the tubular member; and 

means for axially displacing the expansion cone relative to the tubular 
. member by pulling the expansion cone through the tubular member. 

225. A system for coupling an expandabte tubular member te a preexisting 
stmcture, comprising: 

nrwans for positioning the expandabte tubular memt>er, an expansion cone, 
and an anchoring device vrithin the preexisting stmcture; 

means for positioning the anchoring device above the expansion cone; 

means for anchoring the expandabte tubular member to the preexisting 
stmcture using the anchoring devtoe; and 

means for axially disptedrig the expamton cone. 

22S. A system for coiqMing an expendable tubular member to a preexisting 
structure, comprising: 
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means for positioning the tubular memtier and an expansion cone wittun the 
preexisting structure; 

means for explosively anchoring the tubular member to the preexteting 
structure; and 

5 means for axially displacing the expansion cone relative to the tubular 



227. A system for coupling an expandable tubular to a preexisting structure, 
comprising: 

^ 10 means for fixing the position of an expansion oonejuvithin the prmxisting 

stnjcture; 

T means for driving the expsondable tubidar member onto the exparmion cone 

in a first direction; and 

^ jmeans for axially disptecbig the expansion cone in a secorKl dbedion relative 

15 to the expandable tubular member, 
r wherein the firet and second directions are different. 

. 228. A system for coupling an expandable tubular member to a preexisting 

structure, com|»1sing: 

P 20 means for placing the expandabte tubular, an expansion cone, and a resilient 

anchor within the preexisting structure; 
^ nieans for releasing the resilient anchor and 

means for axially displacing the expansion cone within the expandable 

tubular member. 

229. A system for coupling an exparxiabletubuterrrtenriber to a preexisting 
^ structure, comprising: 

means for ptadng the expandable tubular member, an expansion cone, and 
r . an anchor into the preexisting structure; 

30 means for anchoring the expandable tubular member to the preexisting 

r structure that includes means for pivoting one or more engagement elements; and 

means for axially displacing the expansion oorte. 
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230. The system of daim 229. wherein the means for pivoting the engagement 
elements includes: 

159 



means for actuating the engag^nent elements. 



231 . The system of daim 229, wherein the means for pivoting the engagement 
elements includes: 

5 means for placing a quantity of a fluidic material onto the engagement 

elements. 

232. The system of daim 229^ wherein the means for pivoting the engagement 
elements hdudes: 

10 means for displadng the expandatrie tutnilar mmtber. 

233. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for pladng the expandable tubular member and an expansion cone 
IS into the preexisting structure; 

means for pladng a quantity of a fluidic material onto the expandable tubular 
member to andior the expandable tubular member to the preexisting structure; and 
means for axially displadng the expanslo'n cone. . 

20 234. The system of daim 233. wherein the fluidic material comprises a barite plug. 

235. The system of daim 233, wherein the fluidic material comprises a flex plug. 

236. A system for coupling an expandable tubular member to a preexisting 
25 structure, comprising: 

means for positioning the €»xpandabie tubular member and an expansion 
cone into the preexisting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure by injecting a quantity of a hardenable fluidic material into the preexisting 
30 structure; 

means for at least partial^ curing the hardenable fluidic sealing material; and 
means for axially displadng the expansion cone. 

237: A system for coupling an expandabte tubular member to a preexisting 
35 structure, comprising: 
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means for piadng the expandable tubular member and an expansion cone 
within the preexisting stnjcture; and 

means for applying an axial force to the expandable tubular member in a 
downward direction. 

5 

238. A system for coupling an expandable tubular member to a preexisting 
stmcture, conq>risingt 

means for placing the expandable tubular member and an expansion cone 
witNn the preexisting sinicture; 
10 means for injecting a quantity of a first fluidic material having a first density 

into the region of the preesdsting structure wtside of the expandable tubular 
memt>erpand 

means for injecting a quantity of a second fluidic material having a second 
density into a portion of the expandable tubular member below the e)4>ansion cone; 
15 wherein the Moond density is greater than the first density. 

239. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for piadng the expandable tubular member and an e)q)ansion cone 
20 into the pree)dsting structure; 

means for anchoring the expandable tubular member to the preexisting 
structure; 

means for applying an axial force to the expansion cone; and 
mean^ for pressurizing an interfor portion of the expandable tubular merrter 
25 below the expansion cone. 

240. A system for ooupNng an expandable tubular member to a preexisting 
structure, oomprteir^: 

means for piadng the expandable tubular ntember and art expansion cone 
30 into the preexisting stnicture; and 

means for applying an axial force to the expandable tubular member. 

241 . A system for coupling a tubular member to a preexteting structure, 
comprising: 
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means for positioning the tubular member and an expansion cone within the 
preexisting strucbire; 

means for axially displacing the expansion cone; 
means for removing the expansion cone; and 
5 means for applying direct radial pressure to the tutxjiar m^nber. 

242. The system of dalm 241 , wherein the means for axially displacing the 
expansion corie includes: 

. means for pressurizing at least a portion of the interior of the tubirtar 
10 memb^. 

243. The system of claim 241 , wherein the means for axially disi^ng the 
expansion opne includes: 

means for injecting a flufcJic material into the tubuter member. 
15 , . 

244. The system of datm 241 , wherein the means for axially displacing the 
expansion opne Includes: 

rneans for applying a.tensiie force to the ex^^ 

20 245. The system of daim 241 , wherein the means for axially displacing the 
expansion cone includes: 

means for displacing the expansion cone into the tubular member. 

246. The system of daim 241 , wherein the means for axially displacing the 
25 expansion cone indudes: 

means for displadng the^xpanslon' cone out of the tubular member. 

247. The system of daim 241 , wherein the mear» for axially dtepladng the 
expanston cone radially expands the tubular nnember by about 10% to 20%. 
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248. The system of daim 241 , wherein the means for applying dired radial, 
pressiffe to the first tubular mmiber radially expands the tubular member by up to 
about5%. 
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249. The system of dalm 241 , wherein the means for applying direct radial 
pressure to the tubular member includes means for applying a radial force at 
discrete locations. 

250. The system of claim 241 , wherein the preexisting structure includes a 
wellbore casing. 

251. The system of dalm 241, wherein the preexisting stnidure includes a 
pipeline. 

252. The system of dalm 241. wherein the preexisting stnidure Indudes a 
structural support 
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